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(57) Abstract: Alkyl ether derivatives 
represented by the general formula 
[1] or salts thereof exhibit activities of 
mi protecting the nerve, accelerating nerve 
regeneration, and potentiating axon 
growth, and are useful as remedies for 
central and peripheral nerve diseases: 
[1] wherein R 1 and R 2 are each 

hydrogen, halogeno, alkyl, aryl, aralkyl, alkoxy, aryloxy, alkylthio, arylthio, alkenyl, alkenyloxy, amino, alkyl sulfonyl, arylsulfonyl, 
carbamoyl, a heterocyclic group, hydroxyl, carboxyl, nitro, oxo, or the like; R 3 is alkylamino, amino, hydroxyl, or the like; A is a 
five- or six-membered aromatic heterocycle or a benzene ring; m and n are each an integer of 1 to 6; and p is an integer of 1 to 3. 
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mmm 

W^^tttt^* CD * T?« ^ 7 )V v t\ -i v — *a Wf* Wfc* A3ffi fct, /3 7 
10 5 n-f Ft&K£S&R(J3 amyloid precursor protein) KE^f -5, 7 5 n -f F J3 

®e (a/3) *^^^<h-r^ 0 a/3«, w©w«iimis»*vittjiii*fc«:*b«i 
*&2©fi3R*9i*ie2:'rKH«mi:*nTVis. s&ic, a 0 *©*>©*«» 
mas^i^s^* s c tfe$§$ftt^ o > a js «fc dm e£ns#3i*fflii&*te 

15 a/3 r)mmzn%nmmMmm%mftm*^^&ik&mt LTte, mx 

fcf, #11^ 3-232830, IH 4-95070 fcl(B*t© 1 , 2 - X^ > V* — \ H 
RR^PH WO00/76957 \Z §Ei£ © N - 7 )V U * 7 )V 3r ;i/ - N , N - *J 7 )V * )V 7 

#HI¥ 3-232830, n 4-95070 IB* © 1 , 2 - X ^ > jr — )WI mfo © f 
20 "7? % (R ) — 1 — >*/[b]f t7i> - 5 — 'f )V) — 2 — [2 - (N,N- 

i;ifjl^7 5 7)X h^y]I^;-MMS, A j3 te<kSWftlBlll65Bte**b 
(SOCIETY FOR NEUROSCIENCE, Abstracts, Vol. 24, Parti, 
P 228, 1998) ^cfc^WiSfifcSH-T- (NGF) CDfPffi»3lfPffl (W096/12717) 
I, * WIS ©£*i©ii&Sf*£ LTffflTS§. b#>b, $ 6 

iSKt£tH wo99/3io56 fcsa«$nfc*;p^C7A*Siftf^ffi&**r*r;w^;i/x 
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;i^=^>, x^^;^^ T)\>*r=.)v, 7 ivr-h-**^, x 

£ ; A5g«, 5lfeL<S6 M © 5f «*iJitl8 * 7c «^ >if >3i £ ; m43£^ 

na, 1 ~ 6 ; p 1 ~ 3 ^-n-^n^-r.j 

77°Dtf;i/ % ^V^nfJk y^;^, ^77*? JK tert-7^;K 
25 ;V*J;^ / \^y^»^£©itItSfcfi^Ki ; K©C I . 6 7^^JHS: ; 7)1 
a^is^tte, *h*zs, i^ + y, y°U7$3r~y, <V7n^'7, 7h^y, 
-fV7"h^y, tert-^h^v, ^ > 5^ ;i/ ^ 3r ~> > ^ Jl' 3" ^ ~> > ^\Z/^JV 
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xs ^ ^ ~> j i/ ^ ^ ~> s 2 © a: & i% * & tt # ft ft © c x . 6 t ; 1/ * ;w * * -> £ 
5 $;7i^^JHi(l k^JK 7°n^x;K ^x ;k ^ > x ;K 

^:/^x;i/43<k£^^^x;i/&£©c 2 . 12 y;^x;i/S£ ; feffl.7 )V*r 

— :/^x ;i/^-^~>s ^>^x;i^3^, ^=^-tx;i/^-^>> ^7°^- 

\T )V3r~)V^t.U, JL^-)V, 2-7°ntf-;i/, 2 - 7* ^ ~ )Vt£ E(D 

C 2 . 6 7J^-M^;y^n7J^JHiii> ->^n^oW, ^^n^^ 

)V^7>r. tert-:/^;^^ ^>^;i/^^-> ^\ 3r ~> ^ 5P ^ , ^\-7 0 ^;v^^43 «k 
xf^ri7^-)V^is. t*©c M2 t;v^;1/^^-*^ ; ii7J^^ftSt(t ;* 

25 JHI;7U-MtSi:(t :7xx;1/^pT, -t-^^;I/^^, O^^Jl/ff 
^J;»W>T^^?tl4;7yMtlt *;i/^;i/g> T-feg^K -I'v/tv- 
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~)V, 7°U \Z)V7s)Vifr~)V* -f y^Dt°J^;^^;k ^^)V7,)V^^JV, -f 

; t u -jw^*-;vstft, 7i^jPx;i/*-jk P -b^x>x;i/ 
* - )i & ct *r 7 ^ )V 7s )V * — )V s & 2 * ; fs m. y )V * yv 7 yv * - ;i/ * * ^ X 

^-^>'Sfett^>^;i'X;i/33N— v^c Hod c x . 6 T;i/^r;i^x;i/^n;i/^-=^ 
^Tsystit i^7$a ^nH^rs;, -fv^nt 

75 /^3<fctK>?^^;i/T5 JlzEO*; -^Tcttv 5 - C M 7^ + ^7 5 >2£ 
*;t;7W7S;Sttt, 7fJV757, If^75A 7°nb°;i/T5 

20 y^77°n tf;VT3 ;fei^7>^7 5 / ft^ct; -c M 7W75 / 

I^;v7J^JV7^St«, i?^W5y, vl7^7 5A -7^7 7 

n tr;i/T5 7^itf> 7 ^g 1 Ji/75 y &hs?-c m 7^^75 / s^ ; 

-;K *ttf^'J^-JK ^E;i/*U;i/, ^^^^^ U rhykFD^yj 

;k -f 5 ^ v u ;k tr 9 v u t? u e?;K tr u 5yjk * / u ;k * y u ^ 

77 7'JJk f 77-77 1 /UJK tfn'J-JK tf^V^J- 

;k h 0 7 7u^^;K 7u=jk 7U;k ^x-;k ^>77i^jk tf^x 
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y ;k t> , /5 1 7y | JJk F n^py ^+mj ;k 2,3 -v 5 

k Fn^>V^X-Jk 2 ) 3-ytFn^> 1 /t"Dij;V, 2 , 3 - 4H- 1 - 
f7t7f , >'K 2,3-ytFD^> 1 /77-JK ^ > V [b] 5> :* * = ;i/ , -f 
5 5^^[2,3-a]tf'J^Jk ^ > V [b] If ^ 9 — >>K ^a^-JK -fV^TVU 

^y + 7U;P> 1,3 -^>Vi?t+V 1 ,4 - ^ > V v^^+f — ;i/ 

io k'a'jy-jK tf^u^~;K k^7^ 4 *=Ee^7^< 

15 7s;is;*nfntftt§. 

^tr**IR, 0a*fcf, h'J7y>, t:U^>> K'J5i?>, hf^v ? >, tfU 

20 -T v^u-v— ;k <yf7i/-;K tf^y-;K tf^>fc£©5S£ 

y|, 7U-JW+yi, 7 )V*)V^Jr^. 7'J-J^tl, 7;i^~;W», 

25 *Jl//t ; E<JH*j:a ; «ii^ftf^R 3 i^ l ^7J^^75yS® 
fiMtLTte, AD^>K, ®l7j^^»> y^D7MJH, 7'J- 

fi»7;pn^^3t, 7U-;K*J'S» «7J^j^tl, 7'J-* 

31, 7^757*, ««$nTViT'b«fcVi7S l&tt £ tit V* T fe <k 
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Fn^^s, vkm-znx^x t> «fc vi*;!'*^^^*, T^;p»cfe<trxtt 
s»«ns*a«3stf ens. 

5 ;k i,i -i^^fj^n tf;i/, ^^;i/^ckrx tert-y^;i//^ af ©-fg^T;i^^;i/ 

;v^5^Ji/> 4--hn^>'/^f;Mf;K 4 - ^u^^oV-i )V )V& <fc£K 
10 4 - ^^>x;i/^-;i/^>vW;i/^^;i/fj;^(DT->;i/-'fg^T;P^;i/S; 2 - 
f h 7 k F n t° ^ -;i/*5 J;7JC 2-fh7hFD7 "y-lVU EO^mmW-MM 
; 2,2,2 - h U £ nni^Mi'CADT*; -fii7i^^S ; 2 -(h 

^ -> ^ rP;K y n t°^- - )VJr* ~> ^ 5P;i/£s j; xs \f.n u -r ^ 5P ;p ft E <d 

;v=^;i<S ; p< h^^g^K ^ h + yi h*>- ^^fr&^zf 2 - (h u 

~>y ;i/)x h ^ i/ * 9- )if£ E <d )V 3 ^ =y- i&Wt7 )V * ; ^>>>;i/:t 

^ v ^ £ © 7 )V - i&m. 7 )V 3 ^ 5/ - i&m 7 JV^rJVM ; * •* * 

20 - *^)V^*X.^)Vt£E<D\&fflL7 )V3r)V^JT-i&m.7 7 x. 

~)V^3r *^)lf£ E(D7 U — )V?-^--mik7 ; 1 , 1 - 2 

-y°u^~)l^ 3 - jt^Jl- 3 - 7^-)V&£Z$7 V J]/f£E<D{&m7 )Vr=.)l 

is u e (D mm : y u ^t^tf 5 n* o 

h Fn + yjUoWilTH, If©k Fn^yjUoilltkTt 
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^-^^>-J)V-t^r^t} )Vt^^.)V, 3 ,4 - i?^ h 3r > z? )V 3r *r *s ft )Vi$ — 

h =^ v#;u^x;k x h4^>#;^x;K tert-y h 3^>#;I/^x;k 
^I/^^^xjk x. x;i/^ b=^>#;i/#x;w 2,2,2- bU^a 

x;K 2 - (h 'J 7i-J^X^-t)Xh^yjjjH^Jk 2-7^7'JJ^ 

^s^A^x;!^ 1 - T^v>^;^^>#;i^n;K tf x ;v ;<}- 3r ~> # ;i/ ^ x 
;K 7'J^t^->*J^-ik 4-ih + y-l-t7fM + yiJJ^-iK 
10 8 V Jl^^^ft )V#~)V&£Z$S -^>i?)V^jr% JVtf — frfSiEVT 

h + y7tfJk 7i;^y7tfJk fcf /t n ;i/£> «fc > V'-f <H © 7 
i/)Vm ; ;*5P;K tert-^^;i/, 2,2,2 - b U ^ nnifW^tf 2 - b 0 * 
15 ^frisV )VJL?-)\,ts.E(Dl&m.7 ; 7'J;i/^t*0ffiI7;i/^xM; 7° 

n/^;i/ft x;i/^x;i^ ; ^>^ik 4-* b* >"*>^;w 3,4- 

^ h^->^>> ? ;i/> *jy 3L—)V b u ©7^-il7JV 

20 ^>v;i/:t^->^5P;K 2-^^yIh + y^fiK 2,2,2-b 

U # nax b=^~>^5^;K 2-(hiJ^f JkyU^ih^y^fJk 1-xb 
=^>x5p;i/£> «fctf 1 - h^->x^;V75:H(D{gmT;i/n^r'>- 

x>x;i/*x;i/& i"©fii7;^Jl/-*j;tf7 U "Jl/-XJ^-JH;trit 
25 hu^f;k>u;k h'jx?;k>UJk b u -f v tf;b~> u ;k >>x^;k 

;K y7xX)M?Jk>U;V^j;rJ tert-7^;i/^ h^->^rcx;i/->U;i/75:i: 
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*£^> * b 3r5y;*j;i/^x;K 2 , 2 , 2 - h U Z n nx b^i/XA 

;k 2 - h u ^^;P->U ;i/x 

^>#;y#x;w 2,4-yi7nn^>^t^y*^*-iK >*:7xx;v^ 
h^v-#;v^x;i/, 4-(7i^7 i /)^>^my*i^-iK 2-7;p 

io ^r^>*;i/#x;l/» ; (^e/ h l J-)^nn7tfJK h'J7JWD7 

Tv^y-JK T^x;i/*3 <££J?n-f yJPfti*0 7^JH ; ^>>*;K ^:7xx;i/ 
^Jl&i&Zf b U 5=-;Pfe E<DT )l&m.T )V3r)Vm ; 2 - X b n 7 x X ;l/ ^ 3" *> 
i«2 ) 4-^-fn7i^.Jl'ftS:t'07 l J — Jl^^tM ; * ¥ > X *fr x ;t> 

15 P -hjn>xj^-i^t*07W- *> b< «t u -;i/-x;p*cx 

; N , N — y^f Jl/75 7 7. 1/ >f£ E <D V - &Wl7 )V*r)V 7 5 J - i&m 
7)1* U "r>& ; ^s>> ? U 2-tFn + y^>^iJr>> 2-kh'O^ 

y - 5-yDD^>^UT>*ctr;2-hFn + -> - 1 -t7f 
fe^OT^-fiRT^^ U ^>*; 3 - fc Hn^y - 4 - tf U v;!/* 5Pl/>& 

20 t'®^ii«ilS7J^fJr>S;y^nA + y'Jr>, 2-xh=^>#;V 
7^x;i/>-^ n^x^^U 5*>, 2-ih + yAJ^^l'yyn^>f |J7>, 2 
-T-fe^^v'^n'x^v'y^&ck 3 , 3 - 5?*^;i' - 5 - ^ is*/trw\ 
tyyf>&t*0y7n7i^ l Jr>i;y7i-J^7$'JWj;tf^> 
v^l/^X^U Jbft E(Di?7 U — %> b < \Z5?7JU-{&1R7)l'*r)VftXfrV 

25 ; 5-^fjV-2- ^-^r V-2H- 1,3-^^^7-^-4-^^-^ 
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uEo^mti ^m. ; «> im, ^x>t, v^^m> ^u^>m. 



-Witt [1] ©7J^JH-rF#i#:Sfctt^©Sl^^^ Jitett (00 




$ n § $$^7^ j^t <^ t> (D turn vf e> n s „ 
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Eb 


cf] 



















(A) (B) (C) 

£<S>^> — j&5£ [1] fc*V>T, m= 2 *«k«n = 2 ~ 3 £ U < > 

p = i ~ 2 6 fc»*uv^-&*t Lx^tf an*. 

Fo^yJl/i ; m= 2 ; n - 3 ; p = 1 T S» S % <D&mtf £> til. . 
Jfcfc, -JR^; [1] (D7MJl/X>-T;VSIi#tfc^©t©IIMi^^ 

KiSftfe l 
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[lb] 



T^4<, R\ R 2 , R 3 > A, nu n&£^p«> iu IB L fc ■* * * 

SjfitiS 1 

( l - 1 ) — jKS; [ 2 ] ©-fc-&W*;fctt*©KJfcteiJ!3f#fc, — ^ [ 3 ] © 
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fg 137-173 1992^ IBfc©*** * & te* tl KUP U fc^&T? 

£ ff "5 £ £ iflf? * lx Vi . 

I^itbttt, 0»J*.«, N , N '—:/:> ^ n A4 1 yJV^^#yi' 5 FfzEo 
« ; * ;p#-;i>5M 5 ^/-;f& t*ogtt7 5 FMfcSO ; i^ti?7i=;HJ > 

F;Ux>^=kt/^vl/>7 t j;^(D^#^^^7K*iS;^^^;i/X^^^>'F^i: 
20 ©XJ^^yFi; N,N-i?^^*U75 F&t*©75 HI; #^x^ 
t'oiXriH ; T-fe F «fctf ;* ?jHfJP^ F >ft F >M ; T 

25 ilibTtt, h'Ji^7 5>, ^y^nif;HfjV75v > 

1 , 8 - VT*f tf->^7 n[5 .4 . 0]<y- - 7 -X>(DBU), H'Ji^X tert- 
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[3] ©fls-gr^©^*^ [2] oft^c^bT, 

»^b<«, 1-20 fgf^TTfc*. 
^c7)SjStta^, -100-200'C, £?£L<te, -60~100^T, 10 #~20 

( 1 - 2 ) — JKS; C4] tfMfc'&ifc©!^ R 3a #M£ll£ftT <^T</i73:<A t F D 

jRsS [4 a] (Df^ii:iit§^t^tf§. 

^- — ft—yp ' Is >"fe v'X (Protective Groups in Organic Synthesis) > ^ 10-118 
199l¥[-fe^*F^ -^'Ja-- ^'J — >(Theodra W.Green), a > • # 
^ jj — . y > p .f>X > <>3-^l/7yF (John Wiley & Sons. Inc.)] \Z 

TKMfefc 2* om^7jc#i ; ^ > v/'f uV F, tVt □ -r ;V ^ n U H\ ;* F 3r 2/ 
ts jH-j^o U F\ x h*5'*i)V& — )V9 a U F&^OlAD^H* : ;* 
htJ/^MaU F, =^>*^;^ a y H, ^>^;i^ p y h\ 

^>yjl/7*n5 h\ h'Jf ;V^n'J F U x5=-;i/ 2/ 'J )V Z n y F fs E © A n 

¥>4km, ^MmmtsE(Dmmtijp^>m^m. -j* F^^^&af©^ 

T)Vu**/7)V*)Vfc'&m> 2 - * F3r~>:/n^>, 3,4- *J t F a -2H- If 
^ > 75; £ © #Si4fc43 «fc Tjt^^ T ;i/ 3 * 5/ t£ to & 2 #3* If 6 ft & . 

t Fn^yJH©fiIR)S};li/^til)ft^llOfiIK> — [4 a] 
C^iK»l/t, 1 ft^^&Jt/Bt^ftfcEJ: < * Sf* b < l~2jS^e;WT 
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l,8-^7fb*>'^n[5.4.0]^>T^-7-X>(DBU), tf U > s 

J tf U >*>> tert- ^h^v^'J^A. 7KIHb ^ h U <7 A , 7KIMt; 
U <7 A *s£^7K Pitted h U Afc2©#«4tta£*&tt&*«X* t * K 

£L<teu 1 ~ 2 ffif^^T?**. */c> MS©^CD^ffl*«> — JR^ [4 a] 
<Dfc&%j\Ztt^X. 0.001-10 m^E^m Van«<k < > £?£U<«> 0.01-1 ^ 

X>43«fctf*S'l'>fc £ ; 5> * F & 2 © * 

-®SJS«, »m-ioo~20o , c, S?*b<«, -eo-ioot;^ 10 #~30 
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•b «fc v>. 

(1-3) — [4] &frte — fflt& [4 a] <Dik&m&, ffim©«7nSJSfC 

^o®7ns^», g# &£!©:£&. mx.tt* mmmit^mm. »i5#, [ii]> 

H*fc#£** * 29-244 I> 1977 ¥ (*L#) IB* * tlT * & tt* 

f* «fc < , 01*. fc*. ^fl/>*i^noWAft2©An MfcEMb** 
i ; f h 7 t F o >&£^v^1t>& £©X — -r^tt ; ^>if >> h ^ 

«7n»J©^ffl*tt, [4] [4 a] Oft^t^fUT, 

0.2 ft^l^-tJS V>*lfc£«fc < , £?£b<te> 0.5-10 ffif^il/T**. 

4/3~2{§ ; e;i/xab^)o 
£©&/£«, sifir- 50-200^ £?£U<te> o-iio-ct?, io #~20 mm 

Kit ^2 

£*©#*ET£fctt##aET, [5] Oft^®}- [3] ©<b 
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<5 o 

fc£«fc<* 0il;U£, tK, ^^^^V>*3J:^^ n n *;i/A& £©Any WfcjpHt; 
JV13; EOT )ln—)VM ; T-fe h~ h U £<£>x h U ;H1 ; N,N-^^^;i/ 

otf;i/X^;i/T^>, l,8-^71fH^n[5.4.0]?>^-7-X> 
(DBU), b°U^>, tert-y h^># U ^A, Klth'J^A, ^M?K^^ h U 

<, £P£b<«, l~20{g ; E;i/T&£o 

0»j*.fc£, a <>te# U £££a ^fc^ h U V&teZ&mf 
20 M«©^fflfi«> — [5] oft^ftCMtT, o.oi-io^^ffl v^nw: 

£?£b<te> 0.1-1 etJl/TS?). 

[3] (DAb&m<Dmmmtes -m^: [5] ©-ft-g-^Kitt lt> #^e;v 
0-200^:, £f£b<«> 20~i50°c-e, 10 ^-20 

25 ^M-rti^d: Vi 0 

£7c, _h|H©^-iiBfef-*5^Tffi e»n^>SJSM*^7c:«^*«> ^*l6© 

KSfitSc 3 

i£S<£#3ET, [6] o\t^m\z., -flgsS [7] cofb-&%&SJS^i± 
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D> [lb] ©{fc-&«*»JSf* C 

H © S « > g # & » © # & > X «\ t- h 9 ^ F p > • V $ - X 
(Tetrahedron.Letters), fg 38 ^ 3251-3254 M> 1975 ^43 «k tf§T ^Kft 
^ 14t, [I], S^^b^^S, HI 567-611 I> 1977 ^ (AS) f-WB 

r>A^j;rJ tert-^ h^'>iJ U ^ A if Vf £ tl S . 

x > £ <k tf* 5/ 1/ > 2 © SrSBUBft;*** ; ^ * * ;p * * H fc £ © x 

Hftx h ^-n-^^;i/T >^EX^ A&^^frf £>n£«, 
^©^jS^^V^T, — jR^C [ 7 ] ©ffc^&*3<ktfi£S©&JH*tt* [ 6 3 

©Mctbt, ^-n^n, v^n««k< , £?£b<te, 1-20 

^(DfcmUmig. -50~200°C, ffSKtt. 0-150^7:, 10 #~20 NfWI 
«*©#aET*fctt*#«ET, [8] ©fc-&*fc, -«5£ [9] ©^^ 

*&RjS^**dtfc«fc 0, [lb] ©fl2-&%*®ia-rs^t^T^s. 

11s 5 

(5-1) — flg5£ [ia] ©-ffc-&*^J:^— [ 1 b] -£»?|f©JH#«&Jfc 
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— — y • 5/ > -fe X (Protective Groups in Organic Synthesis)^ ^ 10-118 
Hfc«ktf!S 309-405 1991 ^[tth*7 ■ ^'Ja~ ' ^ U — >(Theodra 

5 W.Green)> z? a > - & 4 V — •T>F-1t>X"f>3— #l/f»; H (John Wiley 

10 Wtit* U * A *5 h U «?Afc Si^S- p- h ;W 

4k*TymzJx.^)],jL—^)vmfc, = 7yi\m x ?m7- h7tFo77 £ 

£©KJfcfc&ffl2ns}£gfcJ:> -^5^ [la] [lb] ©te^K** 

IT, 1 ^;i/JWJ:fflVitl«j;< , £P£b< l~5WW.I©«ffl 
-*25£ [la]ftitf[lb] ©ft^ftfcSUT, l«^;V^±fflVitl 
««k<* #?£L<te, 1.1-100 te^Jl/T!**. Sfe, #JgMtt©H©^fflS 
20 ^ [ia] [lb] ©MtMlT, iiiffl^titfi < > 

$?£L<«, 0.01~30lI%Tfel)c 

^;T-h^t Fn77>feJ:^tW>6: £©x — fJVffl ; ^>if>, b ^ 

£©xx^;HB ; T-fe b >^^XS^^)Vx.^)Vr b >1&£<o?r b >M ; b 
xbu;i^£©xb u;p» ; ;* * / -^is .ktfx* y H©7 
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^(DfcjfcU, ilS"- 100~200°C, »*b<tt, -60~120 C CT?> 10^-20 

(5-2) — jas^: [ l c] <D{b&®&. SlS<£b Fn + ^M^i^j? ;s 
©ffiUKJfc, 75yS©7;^;WbKfS:t#tuitj;l3, — flgiS [lb] O 

10 if)V— 77. • -f > • t->!f-y^ * >• > "fe v 7n (Protective Groups in Organic 
Synthesis), W> 10-118 I, 1991 ^[-fe^ F 5 • ^7'J a.- • £f U - >(Theodra 
W.Green), a > • ij — •T>H'i^>X'-f>3— # F (John Wiley 

& sons. inc.)]izmm(D^m^rz\t^nizmcrc^m'^mm-ttnt^< . mm 

15 oO75/i0^IS)SS, IM©^fe, #>J;U£\ 7or^f^7^> 
— "7° X • > • — 33 ~ y 9 • 5^>*fe> / X (Protective Groups in Organic 
Synthesis), ^ 309-405 H> 1991 ^["fe^" F 7 • ^7 U a.— • ^ U - >(Theodra 
WGreen), ^ 3 > • -7 ^ U — • 7 > F • it >X • -f > 3 — # 1/^ y F(John Wiley 

& sons. inc.)]izmm(Dijfei£tcu^nizmctc^m^mMrn&&^o 

©.^*StK^ ;7tfJ^D'J F\ ^>VW;^D'J F , ^yJ^oiJ F > hv 

c] ©fls^mtitiT, ngt^H±i^ntt^<,ff*t<ft 1-2^ 
25 u0g^tt> its, *as©#ftTfctft>n, mstLT«> w*.**, fux 

fJl/75>, ^y7PK;H^7 5>, 1,8 -i?7i7 t H^>^D[5.4.0] 
<7>x7- 7 -X>(DBU)> tf U tert-t/ F^~># U «7 A , »t h U «7 

A, ^m7jc^^- F U U ^A^J:^**^^" F U <7£&£©W1M 

* * it tt & a m * e> n z> „ 
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m&^mmmit, [ic] ©^ifctit, 0.5 m^)v^±m^n 

5 ^ ; ^ h ^ h F n 7 9 Jc^v^^-tf-^ft <?£ ox — y^JlM ; ^>-t£ >, MP 
E(D2LX^)im ; 7-tz h >&£Zf* ^)Vjl^)V^t h >& E <D *r h >M ; T-fe h 
^.(DK^UM'B, - 100-200^ £?£b<teU -60~100tT> 10 #~20 
it^mm, fgl4#, [III]> B^it^^M. £1 1332~1399JC(1977 ¥, ]*L#) 

75 y ScDT;i/^;i/^SiS^ffi lth, mxu, 

20 £?£L<«> 1 ~ 5 {g^E;H?&£ 0 

H!«fc<, tK, itte^I/^&cfctf ^ n n#;PA&£ <D/\u2*>{t6k4t 

th'n 7 5 > & ^zSif^-**)- >fe E (D ji-t^ )l,M; * & ; - )V%>£.t$3l? J - 
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£CDMjS&«^, -100—200'C, #?£L<«, 0~100t;T, 10^~30B#^ 

-^-nscom^ lt«, -ASaS; [i] ofls-&*©ifttiRi*©ttt*«^ 

W6n«. Sfc, -JKsS [la], [lb]*i«[lc] 0^t©ltbT 

tt, — Jtt5* [i] ©fls-&*i®ift£Ri«©ift#3*tf sn^o 

10 -«5£ [la], [lb], [lc]^tf[2]~[9] <ZMb"&4fcfc:fe^T, 

^ti5t^T0lltt#4ttffltS £ £7c7K?nti, Mfn%43J; 

Cla], [lb], [lc]*5«ktf[2]~[9] Ofc&m 
-jft^: [13, [la], [lb], [1 c] 43«fctf [2] ~ [9] 

[ 1 ], Cla], [ 1 b] *5«fctf [ 1 c ] <DT)l*)l>X.-r)Vm 
3* ft: £fc MZ.it, KfbKJfc, «teMJS, T)l*r)U£RI&. And* 

#:^ftJO*fe&jg3i:«a*.-&toi3:«. ^ tiZ^-o T, ffiO-i^^: [1] ©T^^r^ 

21 co J; 5 KlT»5nfc-iR5i [l], [la], [lb] [lc] 07 

&£ffc, #fSSIJI§fc^4fe&»$fi , r*fc«>©JK* 5 ^ — [2] ^itf [5] 
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SSatife A 




[2a] 



r^ff», R*> R 2 > A, X 3 > mfei^nlt MfB bfe £ ill >$l © jl * £ ^ V ; 

(A - l) mSo#ffiT> -^^C [6] (Dik&Wlz, CI 0] 

£ t fc «fc 0 * ~$*5£ Ci i] oft:'&**«3ft*r*2:t*ST?**. 

*ft:^IB, H 567-611 K- 1977 ¥ (A*)fc«B*©:£fe* fcttft U & 

(A- 2) ^S©#ffiT^ [8] (D\k&m\z, -m.^. [1 2] (Dft^r#l 
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^<D%mte, sft&%a<Djjtik, mx.\*> mmm (a-d tmuo^mn'mm 

(A- 3) -ttS [11] CD-fb'&ttS, 5tS<£-MJ;K lXrJ^b<li7 

5 

£©MJ£te> g#:»ai©M> «ff*m^¥PM, fgl4#, [II], 0 

16 930-950 H> 1977^ (Ai^i^^Df ^?f^ ^ ■ if)]/—°7 
X • -f > • ^" — ft—v 9 • Is >"fe v X (Protective Groups in Organic Synthesis), 
^ 152-192 K> 198l¥[-fc3"F^ • y^'Ja- • ^ U — > (Theodra W.Green) > 
10 3 > • # -f U — •T>F-i7->X--T>3"^V'-7 : -^H (John Wiley & Sons. 

inc.)] \zmmznx^&^&^fcu^n\zmvtcjjm^mn^n\t&^ 0 

(A-4) 1I®#ST, -flSiS [6] ©{b*£r%lc, — jRS; [i 6] (Dit^m 

£ V-Y ^;i/#SnSJS (michael addition) £-fr£;ii?Cj;D, — [ 1 1 a] 

15 £©MiS«, gfl^ftl©^^ ^ S # Jl/ • X > F * 

5=- ^ # ;j/ • ^f)]/^ > (Chemical & Pharmaceutical Bulletin), I 41 I 
1659-1663 I, 1993 ^, $T * 1Mb # 18 , SB 14 [I]> H *{b^l§, £ 

585-587 H> 1977 ¥ (*,#)& «fc IS ¥■ 3-99038 IB ft © & * fc tl {3 

20 (A - 5 ) [11a] ©Yb-n^f £ , If©- HJ;K XXfJ^l < « 

T 5. F©i)ll#$H!?HJSfctft* d £££ D , — it^ [2 a] © <b •& tl & $8 afi "T « 

£©^js«> g#^£n©:£&, (a- 3) tmrnoy-^mr-m-mTrnt 
25 — fl25£ [5] ©^^#j«, g^^aro^^feft^ns^iti^fets 
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[2] 



r^4>^ R 1 , R 2 > X\ A, mfe«fctXntt, lute Ltc £ IW Jill © Ic * £ W b ; 

IlttT^^ft k H a + II t ITS, MZ.i*. tert-:/^ ;]/&£©<£ 

;k 3,4-5?^ h^->^>> ? ;i/, i?^3i-;i/^^;i/43J;^h u <H©r;i'- 

fiiTJ^^i ;fh7kFn7'JJK r b 7 k F □ tf7-^fe<fc^r h =7 t 

a? 7 a: - ; i/ * ^ ) v u ; v & e © m n ~> 1 J ; p « & 2 a* # if 6 n § . 

(B - 1 ) — «S!5S: [ 6 3 (Dih^m\z, — JKjfc [13] ©ftl^£MJ&£-fr£ £ 
tfcJ;D> — jR^C [5] ©fb'&4&*«jfi-r* 

£ © S tt > g # & *U © * , WAS, 7 h 7 ^ F a > • 1/^ — X 
(Tetrahedron.Letters), fi§ 38 ^ 3251-3254 1976 «k t^«f *»flS 
¥t»Jffi* ^ 14t, [I], 0*^^11, |g 567-611 I, 1977 ^ fcffi 

(B-2) — [6] <Dik^m\z, — [14] ©tei§r^i££jS;£-fr, & 
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(b - 3) — *K5£ [2] <Dih^m^rc^-m^ 1 1 1 b] <D4b&m&* m^om 

7n^iu#tJli:C<J;!3, -j&iS [1 5] oft^«SSIt« n i**T?*S. 

26-244M, 1977 ¥ <*L#) f~ SB«ft $ tlT 3 ^ * fc tl *P U ft T 

(B-4) IS©#ffiT$fc(WftT, — *S!5£ [15] o-fk'&ttfc:. Any 

10 &j»jfi*r*c:i*«T?#s. 

uO£jS-eiffl^ft§!§libTft, tftftj*3 t l'>:&«ktf2' n 

'fyyn^lW3>, 1,8-S> Ttftf 5/^7 D [5.4.0]^ >x^-7-X>, tf'J 

20 th'j ^ a & ^ ©f i s fc ttiis»)0^if ens. 

x;i^^x;i/ft^Jt Lift, 0»J*.fc£, ^^^W-MD'JWtf p-hJP 
25 x>x;i/^x;i/^ n U F&£j&**wr5n*. 

Any>ft;»*fctt^;P*— ^ft:3W*«fctK4tt3£©ftffi*tt, — J&5S; [i 5] ©ft 

£©^Jfc«, If> -50—200^, £?£L<k3U 0~50°CT, 10^~30H#Pb1 
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«jftj£A:i3.i:tf Bfc*5fr*— «5£ [2], [2 a], [6], [8], [10] ~ 
[16], [1 lal^itf [lib] (Dik&Valz&KT, k FD + ->M, 7 

£fe, [2 3, [2a], [6], [8], [10] ~ [16], [11a] 

[lib] (Dib&onzm&fcwz-te* yt^m&fc* mmm^w^^^^mm 

[2], [2a], [6], [8], [10] ~ [16], [11a] 33 
£ZS [lib] (Dik&yqU. 3£M"&''Fte J £<D%.%.#l<Dfcffolzm^T% ckVi 0 

*^0j-fb^rti«, s«?r>j> ^aiu jm^, ffl«anw?fl, • ttmmjtm. 
mum. brjr • »sa, mmm. mmtnu mmmmu m,itn, m 

15 mitn, mt&M* mmn. mvLumm, y;M& • mm^mm, yt&feitM. u 
wm, mrnn. fat • mm • a-ttsfcje-fcsiu *-fei»±^J^ M^t • st-m^it^ 

»ufc ■ SiSSiK iBJSffl, m*B&jfcaK • pH 

hU^A, ? s >7>> #;fU>, |g^-fe;vn-x, 

TJI/^^^^OW^^O*^', :/F^«$c, :r>-7°>?j£, 

St, #'Jt^Jl/7JV3-^> #'Jt:-JH-TiK ^Uk-^kPUF>, # 
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k Hn^y7°n \£)b*.)Vu — X, tR*5£^x^ y £©*§-&£« ; 
&&&&& : r>'7>#V 3— ;PBfc^- h U #Afc£©J&&£!h X^T U ;i/T;i/3 

^4i7> ; E^^^ zrWfrmWli- h U ^A, K**3<fctf#3ifc£©fflfc'K 
£SK:S£5!lK3u &KfcJ6tt* LfcteflK 0»*.fc£* Sf&fi^ ^ 

«ftH£©!M^ yo.y7^itfi'J^yJ^Jtt5^it)7?§?>. 

#UJfV'>^U3-^ 7/'J>, K^T;i/ 
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5 ;i/n-X7" F U <>A> 7°n tf 1/>^'J 3-;K SISHt- F U ?A, ftJMHfc 

iji?l/>, /t77^>, ^Uirl)>, t^n-7ll#, #'Jxf k>^U 
rn — ;K ->U n «fctf ^> h^^©^J ; a° 5 ^ S/^lfK ;* <?)V> 

tt^ — x F& ^&S^t-«fc 0 i^ttiHi v>. S^ibttt flu x «k 

20 BU*©tt©*fK if ©ii^©gg^jsuxit^^$nso 
5oom g £ i sft0fc#fflLTjg!-5-rn«r<kv>. 

^HJ^^MT £fc<&©*&©^?£ 

fc43, f ^T^ittTS 0 , #^A^nv 

F 7 4 — tt&ffif*^ B.W.>-U#^K BW-127ZH RXS FL-100DX 
(t±->'J5/7ft*tt») ^fflVifeo 
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Ac: 7ir^;K Boc : tert-^ h -yts)V^- ;]/, Bz : ^ > W ;K Piv : fcf 
/tn-f;K Bn : ^>*J)V, Tr : h U ^ )V ^ MOM : ;* h 3r * ^ ;]/ , BOM : 
^>>?;i/^-^r->y<^;i/ > TES : h U X^;i/-> U THP : r h7h HDt!7^ 
5 ;K Ms: ^yJk Me: ^?JV, Et : X^;K Ph : 7i^JK t-Bu : tert-"7* 

^M^d i 

i-{2-[2-(i-^> V^^ry x >-5--r ;i/)x h ^->]x^;w-3-Tif ^s? y -;kz> 
MB 

(1) 2-[2-(l-^ > t 7 I > - 5-< *)I F =^ ">]|| 1.20g ^m.ih^^U> 
12mL CiiSl, uOM!:f'JX^7 5> 2.3mL & «fc tf>T 5 ^ l/ — )V 
0.38g£}JP7b 5°C^}^^]^, llft^tnJl/ 0.41mLSITU> HUi&T 1 &HB 
M^L-feo -G0X:\Z}bm&, KfoU^m\Z V U Ifil/75> 0.82mL$5<fctf 3- 
15 -)V • i&itifi 0.72g £iP*.> ^fiTlBIFI, MT! 1.5 B#M«# b 

fee SJS^-&t;^7K^iJP^, 6mol/L±imT pHl.O IzmMlsTcm. 

ix b fee m mm MyKmrn^if^^^A^nrnv. m& 

T^i^^Scb, n&'®W<D 2-[2-(l^> 1 75 1 t7i>-5^Jl')Xh^y)- 

i-(3-fc H v-i-Tif ^>?x;i-)-i-x^ / >£#fc„ 

20 (2)_kpBCD 2-[2-(l-^ > l /f t 7 x >-5--f Jl/)I h + ~>]-l-(3- 1 F n ^ ^>-l-7 
1f=P^-;k)-l-X^ ;>^fb7kFD77> 12mL «$FL, 5°C^<^SP^, 
#•5 h 7 k F D 7 7 lmol/L5=- h 7 t F n 7 7 >}M 12.7mL§ 

?j&Tb, SfiT 17 B#K*#bfCo S^^^-tJCT-fe h > lOmL Sip*.* 30 
#IHU£#&, 6mol/LtH 6.0mL £j}P7b 2 B# ffl JP MtM^. b . Mbfc^, 

25 SJS*i-n-^K:7,K& <fc?»mx^;P£iip*. % 2mol/L TK^b^ h U 9 AjjcgFSJtT? 
pH13 tdSSSSb, «S£7>lXbfco #^B^I§fP^^7KT^#m, 
vn^fATSil/, a*ffiTfc»j«&«Sb, n&WWl<D l-{2-[2-(l-^>V f 
ft7i>-HJk)X b^v]X^;i/}-3-T-if^^^ 1.13g^#feo 
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IR(neat)cm 1 : 3378,2943,1438,1198,1119,703 

NMR(CDC1 3 )<5 m : 2.66(2H,t, J=6Hz),2.9-3.1(2H,m),2.99(2H,t,J=7Hz), 
3.46(2H,t,J=6Hz),3.6-3.7(2H,m),3.67(2H,t,J=7Hz),4.41(lH,qn,J=6Hz), 
7.20(lH,dd,J=2,8Hz),7.27(lH,d,J=5Hz),7.41(lH,d,J=5Hz),7.66(lH,d, 
J=2Hz),7.78(lH,d,J=8Hz) 

mmm 2 

l-{2-[2-(l-^> V^^y x >-5--f ;I/)X h^r->]X.^)l}-3-T J t£^^ J - )V • It 



OH 

HCI 



10 i-{2-[2-(i-^ > x >-5--r ;t/)x h ^ ->]x^;i,}-3-T-{f y — ;i/ 

1.03g 5iiXf 4.2mL 4.76mol/L J&Ji^-ftztcm- 

II^X^;^^ 0.86mL Sjjnx., ^^1? 1 H#Pb1, £ £, 5*CT 1 Hf Pel it # b 7c < 

mm^^mMi'. mm^^jp-v^m^. i-{2-[2-(i-^>v^^-^x> 

-5--T;P)X h3r>-]3L^)l<}-3-7-tl^i? / ~ )V • 0.98g 
15 itfl* : 101-102^ 

IRCKB^cm 1 : 3132, 2952,1423,1340,1158,814,701 

NMR(CDC1 3 )(5 m : 2.97(2H,t, J=7Hz),3.2-3.3(2H,m),3.69(2H,t, J=7Hz), 
3.6-3.8(2H,m),3.9-4.1(2H,m),4.2-4.4(2H,m),4.6-4.8(lH,m), 
7.18(lH,dd,J=l,8Hz),7.29(lH,d,J=5Hz),7.41(lH,d,J=5Hz), 
20 7.65(lH,d,J=lHz),7.78(lH,d,J=8Hz) 

mmm 3 

i-{3-[2-(i-^<> v*^F*7 x >-e--r ;i/)x h^>/]7"n tf;i/}-3-T-fe^^7 
©MB 

25 6-[2-(3-^ D D y D # + y)If^-l^ > >/f t 7 i > l.OOg $^^?Jk7 

;u*=i^> h 5mL z.(Dmmiz 3-7^^^ y • i&igm o.86g£>=k 

Ui%n% U ^7 A 1.63g £ £PX.> 751C T 2.5 RflW, 95°CT 1.5 BtP^jt^Lfeo 7£ 



WO 03/035647 PCT/JP02/10827 

31 

7kM&ftm\sfco zfcJBfcft&X^Jl'&jbn*.* 2mol/L 7kmfcJ- b U 

5 ***7A^D'7h^57^-(»(H!E;i'nnj|?;kA:^^y —)V = 30: 1-5:1) 
TltiaL, ^-fe?Slt>cO l-{3-[2-(l-^> , /5 : t7i >-6--f ;i/)x b^yjyn fcf 
;l/}-3-T-tf^^ / 0.28g ^#7c. 

IR(neat)cm- 1 : 3398,2940,2867,1197,1107,820,757 

NMR(CDC1 3 ) 5 HM. : 1.60(2H,qn, J=7Hz),2.45(2H,t, J=7Hz), 2.7-2. 8(2H,m), 
10 2.99(2H,t,J=7Hz),3.45(2H,t,J=7Hz),3.5-3.6(2H,m),3.66(2H,t,J=7Hz), 
4.37(lH,qn,J=6Hz),7.23(lH,dd,J=l,8Hz),7.29(lH,d,J=5Hz), 
7.37(lH,d,J=5Hz),7.73(lH,d,J=lHz),7.74(lH,d,J=8Hz) 

mmm 4 

l-{3-[2-(l^>yft7i >-6--< ;i/)X b 3ri/]7°U \L ;i/}-3- 7 if v 5 / - 

15 ;i/ • ±tm±t©Sit 

"VJIjJ HCI 

H3-[2-(i^> , /ft7i >-6-< ;p)x h ^t^]y° d t°;i/}-3-Tif ^5* y — ^ 

0.28g §ftf X?^ 3.0mL&C|»L, ^KD^^fC 3.25mol/L ?£#^fc7K* - 
0.35mL iS?lBtril#Lfe 0 "A^^\ MBTlZm 

20 . i § @* b ^Sfift t O l-{3-[2-(l-^ > >/f 1 7 1 >-6-< JP)I h ^ '>]7° n 
fc°;W-3-T-t£5P^/-^ • St* 0.30g £#feo 
IE(neat)cm" 1 : 3264,2866,2596,1398,1109,1048,821 

NMR(CDC1 3 ) 5 fit: 1.81(2H,qn, J=6Hz),2.92(2H,t, J=6Hz),2.98(2H,t, J=6Hz), 
3.46(2H,t,J=6Hz),3.68(2H,t,J=6Hz),3.8-3.9(2H,m),3.8-4.0(2H,m),4.4- 
25 4.6(lH,m),7.23(lH,dd,J=l,8Hz),7.31(lH,d,J=5Hz),7.39(lH,d,J=5Hz), 
7.74(lH,d,J=lHz),7.76(lH,d,J=8Hz) 

i-{3-[2-(i^>^ft7i>-H ;P)x h=^>]7°n tf ^}-3-r-tf^>v — ;p 



OH 
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h ^ 5/] y n h ;w>-3-t 9- s> y - ;p * # fc . 

IRCneaOcm" 1 : 3366,2942,2856,1458,1436,1113,750 

NMR(CDC1 3 ) <5 tt : 1.64(2H,qn=7Hz),2.49(2H,t, J=7Hz), 2.7-2. 8(2H,m), 
3.15(2H,t,J=7Hz),3.50(2H,t,J=7Hz),3.5-3.7(2H,m),3.71(2H,t,J=7Hz), 
4.3-4.4(lH,m),7.06(lH,s),7.2-7.4(2H,m),7.67(lH,dd,J=l,7Hz), 
7.77(lH,dd,J=l,7Hz) 

l-{3-[2-(l-^ > , /ft7x>-2--fJHX h ^->]y D tf ;l/}-3-Tif ^v 5 / - 



x h + ^yn tf;i/}-3-r-tf^^/— ;p • ItS&ffc. 

IRCnea^cm 1 : 3290,2868,1457,1436,1113,751 

NMR(CDC1 3 ) <5 m: 1.83(2H,qn, J=6Hz),2.91(2H,t, J=6Hz),3. 16(2H,t,J=6Hz), 
3.52(2H,t,J=6Hz),3.74(2H,t,J=6Hz),3.7-3.8(2H,m),3.7-3.9(2H,m), 
4.3-4.5(lH,m),7.09(lH,s),7.27(lH,dt,J=l,8Hz),7.33(lH,dt,J=l,8Hz), 
7.69(lH,dd,J=l,8Hz),7.78(lH,dd,J=l,8Hz) 

©sue 

mmm 3 t iticLt, ifiito i-{3-[2-(i-^>v^^^x>-7--i';v)x 
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IR(neat)cm" 1 : 3386,2942,2856,1458,1105,796,755,700 

NMR(CDC1 3 ) <5 fit : 1.61(2H,qn, J=7Hz),2.45(2H,t, J=7Hz),2.7-2.8(2H,m), 

3.17(2H,t,J=7Hz),3.48(2H,t,J=7Hz),3.5-3.7(2H,m),3.79(2H,t,J=7Hz), 

4.3-4.5(lH,m),7.20(lH,dd,J=l,8Hz),7.32(lH,t,J=8Hz),7.36(lH,d,J=5Hz), 

7.43(lH,d,J=5Hz),7.70(lH,dd,J=l,8Hz) 

mmm 8 

l-{3-[2-(l-^ >V?-*7 x- >-7--T ;P)X b3ris]7°U tf Jl}-3- 7 if ^ 5? / — 



OH 

HCI 



10 2 hmmz. IT, 1-{3-[2-(1-^>V^^-^x>-7--T;1/)X 

h^r^yn \DV}-Z-71iJ--J J — ;P • tMfe*£ftfco 

flftjft : 105-106*0 

IRCKBrJcm" 1 : 3252,2806,2620,1398,1130,1106,811,708 
NMR(CDCls) 5 {fi : 1.82(2H,qn, J=6Hz),2.8-3.0(2H,m),3. 16(2H,t, J=6Hz), 
15 3.47(2H,t,J=6Hz),3.83(2H,t,J=6Hz),3.7-4.1(4H,m),4.5-4.7(lH,m), 

7.21(lH,d,J=8Hz),7.36(lH,t,J=8Hz),7.38(lH,d,J=5Hz),7.46(lH,d,J=5Hz), 
7.73(lH,d,J=8Hz) 

mmm 9 

(a) i-{3-[2-(i-^>v^^-^^>-5-<;P)x h^->]^n fc!;i/}-3-Tif^> ? 
20 ;Kz>»jfti 



5-[2-(3-^7 n nyn#^y)xfj|/].i^> , /ft7 x > 6.50g 

;i/^^-> h 30mL izmmv, zommz a-m^&s—ji • mmm. 5.6o g & 

<fctf 5mol/L 7kMiti~ h U #A*»ifc 15.3mL £jJP?L, 65*0 T? 3.5 mmMWV 

25 fe 0 ^Lfct, MJS^^f-*&=k^l1^x^;i/£;!jp;^ 6moi/Llfe phi 

Hill, JjCJBfcffsax^l'Sflll*.* 5mol/L Tkmiti- h u 
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n^m^tl 7 A 2 U~? h if y 7 4 —amUW.;^ U U *Jl& : * $ J — ;P = 30:1- 
10:l)Tl»iS b, l-{3-[2-(M>^?*7x>.5^^)Ih + ->]7'n {f;i/}-3-T 
if^vV — ;P 4.77g 
(b) l-{3-[2-(l-^>V'ft7i >-5--f ;P)X h^v-]7°P tf;i/}-3-X1£ 

y — 2 

CO^°^ cooh + hcT>--^ cO^°or N> ^ 

( B0 ^") 1/2 

(1) 3-[2-(l-^ > y ? t 7 x >-5-< h + y ] 7°n t' t >i 100g£5rh 
7kFn77> 300mL N,N-y^?jl/$JkA7 5 H O.lmL 

^-^+f- U P U F 41.8mL £ 10 5>^7T?STb, 1.5 dtP^St^ 

bfc 0 £<Z)^$t£:, 3-h H v'T-tf^v 5 ^ • 65.7g£> £ZS7km.fc7- b 

U ^ A 59.5g ©7X 600mL^^^ 10°CT?^TL, giBT? 1 flf flg b 0 M/S 
?RJC7fC 600mL, Stlf^ 500mL & Zf&m. £ M X , ftMM b 7c . 

7K«^i^^x^;i/ loomL^jn*., *«s&#3fcb, f snfetii^ttt 

7c o &mmiZ7k lOOmL *JPit, 6mol/L 4ft* *C pH3.5 KWIL, WJHJB£# 
JftbTCo fiI^I5l 200mL fcJ^S STfiib, «fcOffi#*ttL* 

e<Krtc h;px> 300mL Sim*., 5o*Ctc in 40"CTffl^^ijp^^^ b, 
tK^Tt 30 ^KiK^bfe. wmnsMb, Mfillo s-imi.^^ 1 /? 

t7x>.Mil/)I h*v-]-l-(3-fc h'D^y-l-T-tf^^-Jl/M-^D/V > 
96. 6g £#7c 0 

(2) 3-[2-(l-^>l/^^-^x >-5-< )V)JL h^v-]-l-(3-t F n 3r ->-l-T if ^ 
y-Jl/)-l-7'DAV > 30.0g *fh7tFD77> 60mL fci§#b, >- 
?^hh'D77 >mfe<D lmol/L^ h5hF077 275mL £?WT^> 
1ST 5B|^j|#bfc. 6mol/L 4ft £ 81.9mL ^iTL, 1.5 ^MM 
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flftbfco ffrSH^ MffiTtcfil«SES#9 290mL«USb, ^JStiSaSSL-fc. mM 
t* 120mL^ e tU? h;i/X> 60mL zKB&#5lL<, hJl/X>60mLl? 

gfe^bfeo ?fcj| fcBHf^ 90mL Bmol/LzKSMb?- MJ £A7k»* 

T pH9.5 tilt, fllSMbfc. *«Ji£ttSJ*4fc3RT?i5fei£«, te 7 X 

5.35g RtXX^ y 54mL Sim*. 74°C(CjPi*L^«bfe^, ffixf 

t&m&mghO l-{3-[2-(l-^> 1 /ft7i>-MJHlF+->]7'D tf;l/}-3-T-k* 
5=-$?/ — )V • 1/2 ^TJUfelft 22. 7g 

io (3) i-{3-[2-(i-^>y^^7x>-5--r;i/)xh^'>]yntf;v}-3-Tif^> 5 / 

• 1/2 y^^M^ 22. 7g 45mL CISL, #^X^;V 68mL *JO>t, 
lmol/LTK^fc^- h U ^AtK^^T pH9.5 lzMM'&, * L . ^Tttt 

15 =20:l-10:l)T*SS£b, 5? -f V 7° P tf ^ X — 5=- >>]/ 40mL «fc D ifHt $ * > P# 
co i-{3-[2-(l-^> x >-5--f ;i/)X h^y]7n \f. )],}-Z-7 J — )V 

16. 0g 

: 60-62T: 

IR(KBr)cm 1 : 3095,2944,2769,1361,1191,1098,810,709 
20 NMR(CDC1 3 ) 6 m : 1.61(2H,qn, J=7Hz),2.45(2H,t, J=7Hz),2.7-2.9(2H,m), 
2.99(2H,t,J=7Hz),3.45(2H,t,J=7Hz),3.5-3.6(2H,m),3.66(2H,t,J=7Hz), 
4.3-4.4(lH,m) 3 7.22(lH,dd,J=l,8Hz),7.28(lH,d,J=5Hz),7.41(lH,d ; J=5Hz), 
7.67(lH,d,J=lHz),7.79(lH,d,J=8Hz) 

mnm 1 o 

25 l-{3-[2-(l-^>y^^" 7 i>-MJk)If^'>)7'a tf ;V}-3-Tif 7 - 
SUM 2 tmU\Z IT, SSfi^ffi© 1-{3-[2-(1-^>V^^^i>-5-< ;i/)x 
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b*zs]~7u hf;i/}-3-Tif J —)V • fitt^lfc. 
jttjft : 71-73^ 

IRCKBiOcm 1 : 3301,2937,2809,2631,1125,1099,818,765,710 
NMR(CDC1 3 ) 6 i$. : 1.8-1.9(2H,m),2.98(2H,t,J=7Hz),2.9-3.1(2H,m), 
3.48(2H,t,J=6Hz),3.69(2H,t,J=7Hz) ) 3.6-4.4(4H,m),4.5-4.7(lH,m), 
7.22(lH,dd,J=l,8Hz),7.31(lH,d,J=5Hz),7.44(lH,d,J=5Hz) J 7.68(lH,d, 
J=lHz),7.81(lH,d,J=8Hz) 

mnm 1 1 

l-{3-[2-(l-^ > V?-*y x >-4-< ;p)X h ^r~>]7°n tf "if ^ 5? 7 - ^ 



3 i^iCLT, l-{3-[2-(M>!/?t7i>-HJHl 
h^y]^D H;i/}-3-Tif^^/-;i'#7c:. 
IRCnea^cm 1 : 3368,2946,2856,1457,1107,759 

NMR(CDC1 3 ) <5 fit : 1.60(2H,qn, J=7Hz),2.44(2H,t, J=7Hz),2.7-2.9(2H,m), 
3.22(2H,t,J=7Hz),3.45(2H,t,J=7Hz),3.5-3.6(2H,m),3.70(2H,t,J=7Hz), 
4.3-4.5(lH,m),7.19(lH,d,J=7Hz),7.28(lH,t,J=7Hz),7.44(lH,d,J=6Hz), 
7.46(lH,d,J=6Hz),7.76(lH,d,J=7Hz) 

mmm 1 2 

l-{3-[2-(l-^ >Vr*7 x >-4--f ;i/)X h=^'>]7"D tf ;V}-3-Tif ^ J - 



H4iR|«KbT, f&^&«© l-{3-[2-(l- / ^> , /ft7i>-4-'f;l') 
IRCnea^cm" 1 : 3302,2966,2877,2594,1412,1108,766 

NMR(CDC1 3 ) 6 fit : 1.78(2H,qn, J=6Hz),2.82(2H,t, J=7Hz),3.21(2H,t, J=6Hz), 
3.43(2H,t,J=6Hz),3.73(2H,t,J=6Hz),3.7-3.9(2H,m),3.8-4.0(2H,m), 
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4.5-4.7(lH,m),7.21(lH,d,J=7Hz),7.30(lH,t,J=7Hz),7.49(2H,s), 
7.78(lH,d,J=7Hz) 

%MM 1 3 

l-{3-[2-(l-^> , /ft7i >-3--f )V)X. h*y]7"n tf )V}-3- T if 9=- v / 



3-[2-(3 - ^ n n 7* n y)if > 1 7 i > l.oog 

;i/*=^> F 5mL fciiSfl? zomWiiz — ;i/ • hU7;^n#i 

i£ 1.10g *5 U 1.63g SJO^t, 70<C"T? 2 Bf Felfll^Lfco KM V 

10 S^Kffl^-WKl^^ArXWBfcX^^&JPA, 6mol/LtRT?pHlfciSl/, 

zKJBfcHmx?-;i'£;Dn*., 2mol/L TKK-fb^- h U 
1! pHIO fciWSIb, ^M^ITxLfco *«Jl£*:fe<ktJffaft:&ffi7kT?MS;fcife 

7A^D7 h^ 7 7-f- (iiI;7nn*JkA:^^;- ;i/ = 30:l~10:l)TJRI 

15 ML, M-Sift^© i-{3-[2-(i-^> V^yf7 3i >-3--r ;i/)x h ^ v]7°n fcf;i/}-3- 

T-fef^^ J—)V 0.55g Sr#feo 
IRCnea^cm 1 : 3368,2942,2845,1427,1191,1109,759 

NMR(CDC1 3 ) 6 m : 1.62(2H,qn, J=7Hz),2.47(2H,t, J=7Hz),2.7-2.9(2H,m), 
3.11(2H,t,J=7Hz),3.48(2H,t,J=6Hz),3.5-3.7(2H,m),3.74(2H,t,J=7Hz), 
20 4.3-4.5(lH,m),7.18(lH,s),7.33(lH,dt,J=l,7Hz),7.39(lH,dt,J=l,7Hz), 
7.77(lH,dd,J=l,7Hz),7.86(lH,dd,J=l,7Hz) 

mmm 1 4 

l-{3-[2-(l-^ > V^yt? x >-3-^ ^)X h ^y]7°n fc° ;|/}-3- 7 "if 9 1 5? 7 — 



mMM 4 t mUlZ LT, gfeStfiJHltt© 1-{3-[2-(1-^> n /^^-^x>-3-<;1/) 

X h + y]7'D tf;i/>-3-T1f^> ? /-;i' • isi^#fc. 



5 




25 
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IRCneatOcm" 1 : 3284,2966,2596,1428,1112,1049,765,734 

NMR(CDC1 3 )<5 fit: 1.83(2H,qn, J=6Hz),2.96(2H,t, J=6Hz),3. 12(2H,t, J=6Hz), 
3.48(2H,t,J=6Hz),3.76(2H,t,J=6Hz),3.8-3.9(2H,m),3.9-4.1(2H,m), 
4.5-4.7(lH,m),7.21(lH,s),7.35(lH,dt,J=l,7Hz),7.40(lH,dt,J=l,7Hz), 
7.78(lH,dd,J=1.7Hz),7.86(lH,dd,J=l,7Hz) 

mmm 1 5 

N-(l-{3-[2-(l-^ > *S7*7 x >-5--T ;l/)X h ^ V]^ D tf ;l/}-3- t -t? 9- v x 
;i/)T-iz h75 F©38i£ 

rOr^°^ C ' ♦ HN>NHAC pQp.O^N>NHA0 

5 .[2-(3-^ n n ^ o It ->)If Jk]-l-^ > '/f t 7 1 > 0.80g * N.N-v*^ 
;H;i/AT 5 H 8mL N-(3-T if 5 t v ? -;i')T'fe b75F 

1.20g*jHlA» 90°C1? 12 B#F B 1«#bfc 0 ?frS3J «k# 

Ht6?ftJKCD N-(l-{3-[2-(l^> , /ft7x>-5-^*)I h^^]^P fcf;i/}-3-T 

•l??5? = Wth75 F0.39g£#fc. 
IRCnea^cm 1 : 3276,2941,2860,1654,1559,1111,756,703 
NMR(CDCla) 6 M : 1.59(2H,qn, J=7Hz), 1.97(3H,s),2.42(2H,t, J=7Hz), 
2.7-2.9(2H,m),2,98(2H,t,J=7Hz),3.45(2H,t,J=7Hz),3.4-3.6(2H,m), 
3.66(2H,t,J=7Hz),4.4-4.5(lH,m),7.22(lH,dd,J=l,8Hz),7.29(lH,d,J=5Hz), 
7.42(lH,d,J=5Hz),7.67(lH,d,J=lHz),7.80(lH,d,J=8Hz) 

mnm 1 6 

i-{2-[2-(i-^> x>-6-^;i/)x h^'>]x^;i/}-3-tra u v s—)V<z> 



OH -OH 



(1) 2-[2-(M>^t7i>-MJl')I 0.74g &m.ik* ! 7'U> 
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7.4mL ZOmmfc h'JXf Jl/7 5> 1.36mL 35 <fc tf< 5 ^ V — )V 

0.22g £}JP*-, &V*T, 5*Cfc?frSI«, 0.24mL§iTt^ Hfi 

tmril#Lfe. -50"Cte?&3?«, h UX^^r 5 > 0.45mL 

£> £73" 3- tf □ U V 5 7 — 0.32mL &1)\\7L, M U *C 1 B# |H > ill? I^FbIIII 

5 bfc 0 sjfcffl^tofcacsjn*., tii^^tifc, imoi/L li^ 

:^V^MffiTfcM£^*b, $m&?«<£ 2-[2-(l-^ > 
^3-it~7 rc >-6--f ;l/)X h =^>]-l-(3-b: F D u s^-;i/)-i-x^ y > 

10 IR^ea^cm 1 : 3386,2942,1636,1106,758 

(2) JrfBcD 2-[2-(M> 1 /ft7i>-6-^JV)I h^^]-l-(3-t 

tf n U i^n;i/)-i-x^ ;>5f F7kFo77> 7.4mL Ciil, SfcifrT, # 

9 h 7 t F n 7 7 lmol/L f ^7tFD77 >iM 7.4mL 

Tb, 17 B#M8fc#L;fc. MiS^^r#)tT-fe h > 10mL £jJP?L, 30#Fb1 

15 6moULlSt l.SmL^jn^., 2 Bf fffliD^jl«t b 7c . 7££Pb7c^ £j& 

.ktfiMfcx^n&in*., tRB^itx bfco tKB Kiwmx^^&flq 

X. 2mol/L#«fb^ h U pH9.5 fcWSElft, fll§»IXUfc. 

20 * ^ / — ;l/ = 30:l-20:l)T?)» St St-feifttfc© l-{2-[2.(l^>7f t7i>-6- 

<;i/)x h ^ v]x^;i/}-3-b° n >J — ;]/ o.53g §#7c 0 

IR(neat)cm- 1 : 3386,2940,2867,1110,820,756 
NMR(CDC1 3 ) 6 fit : 1.6-1.8(lH,m),2.0-2.2(lH,m),2.31(lH,dt, J=7,9Hz), 

2.53(lH,dd,J=5,10Hz),2.6-2.7(3H,m),2.85(lH,dt,J=5,9Hz),3.01(2H,t, 
25 J=7Hz),3.58(2H,t,J=6Hz),3.71(2H,t,J=7Hz),4.2-4.3(lH,m),7.23(lH,d, 

J=8Hz),7.29(lH,d,J=5Hz),7.37(lH,d,J=5Hz),7.73(lH,d,J=8Hz),7.73(lH,s) 
^JSFll 1 7 

l-{2-[2-(l^>^/ft7i>-6-^jl/)X h^S/]Xf ^}-3-tfD U / — )V ' 5" 
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OH 



.OH 




i-{2-[2-(i-^ > x >-6-i' ;i/)x h =!=• v]x^;i/}-3- tf d u -J J — ;u 

0.48g £WMx^;i/ 2.0mLCi»L, ^(Djg^fc, $✓ Vffi. 0.15g ^^tf#®? 

mm*m.m.vmW£x. ; ?)i''T?$c&vrc'&, &mi<, asesgii© i-{2-[2-a-^>i/ 

?t7x>-6--fJl/)i h^>-]x^^}-3-t: n U VS — )V • ya^?ll 0.42g £ 

IRCKB^cm 1 : 3384,2862,2687,1717,1636,1400,1200,1114,720 
NMR(DMSO-d 6 ) 6 t : 1.7-1.8(lH,m),1.9-2.1(lH,m),2.96(2H,t,J=7Hz), 
3.0-3.2(lH,m),3.1-3.4(5H,m),3.6-3.8(4H,m),4.3-4.4(lH,m),7.29(lH,d, 
J=8Hz),7.41(lH,d,J=5Hz),7.68(lH,d,J=5Hz),7.80(lH,d,J=8Hz),7.87(lH,s) 

mmm 1 8 

i-{2-[2-(i-^> v*^$-7 x >-5-< ;i/)x b^v]x^;i/}-3-k°n u^/— ;ko 



O OH ' 



1 6 (1) tlWIit^LT, 2-[2-(l-^>V^^^ ^>-5-< ;i/)X 

~>]-i-(3-fc H n^~>-i-tf n U ^x;i.)-i-x^ / >£r#fc 0 

NMR(CDC1 3 ) 5 fit : 1. 6-2. 2(2H,m), 2.9-4. 0(8H,m), 4.0-4. 2(2H,m), 

4.2-4.5(lH,m),7.1-7.4(2H,m),7.42(lH,d,J=5Hz),7.69(lH,s), 

7.79(lH,d,J=8Hz) 

&V>T. HI^J 1 6 (2) £mM\Zl,~C, l-{2-[2-(l-^>V s 5F- 
2i-:7 x >-5-< ;iox h^~>]x3^}-3-t°n u — ;U£#fco 

IRCnea^cm 1 : 3386,2941,2864,1438,1112,755,702 

NMR(CDC1 3 )<5 m : 1.5-2.0(lH,m),2.0-2.9(7H,m),3.00(2H,t, J=7Hz), 

3.58(2H,t,J=6Hz),3.71(2H,t,J=7Hz),4.2-4.4(lH,m),7.21(lH,d,J=8Hz), 

7.28(lH,d,J=5Hz),7.42(lH,d,J=5Hz),7.67(lH,s),7.79(lH ) d,J=8Hz) 

mmm 1 9 
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l-{2-[2-(l- / <> , /ft7i >-5--f ;l/)X b ^r->]X^Jl/}-3-t°n U J — )V ' zs 

OH /-~/ 0H 

1 7 <h|Rl#^bT, M^H© l-{2-[2-(l-^> , /ft7i>-5-<^) 

I^KBiOcm 1 : 3347,2943,2687,1719,1404,1119,720 

NMR(CDC1 3 ) (Mi : 1.7-2.2(2H,m),2.9-3.8(6H,m),2.94(2H,t, J=6Hz), 

3.68(4H,t,J=6Hz),4.2-4.5(lH,m),7.17(lH,d,J=8Hz),7.26(lH,d,J=5Hz), 

7.42(lH,d,J=5Hz),7.62(lH,s),7.78(lH,d,J=8Hz) 

io mmm 2 0 

l-{2-[2-(l-^>y^^"^ x >-4-<^)X h ^->]X^;V}-3-t! D U >? 7 — ;l/ O 

mm 

s^y^o^H + HN ^ OH — S ^^ 0 ^0° H — - s ^y~ 0 ^0°" 
mmmi 6 ci) tiwm^LT, 2-[2-(i-^> , /ft7i>-4^^ 

15 X h^>-]-l-(3-t Fn + y-i-k'n U i^x;i/)-i-x^ 7 >£#fc 
IR(neat)cm 1 : 3374,2944,1637,1107,761 

1 6 (2) tlHatbT, ^^fe^^© l-{2-[2-(l-^>V^ 

t7i>-4-^Hi h^~>]x^;i/}-3-tf n u v J — )l&ntco 

IROneatOcm 1 : 3376,2939,2867,1452,1413,1111,760 
20 NMR(CDC1 3 ) 5 m : 1.6-1.8(lH,m),2. l-2.2(lH i m),2.30(lH,dt, J=6,9Hz), 
2.53(lH,dd,J=5,10Hz),2.6-2.7(3H,m),2.85(lH,dt,J=5,9Hz), 
3.25(2H,t,J=7Hz),3.58(2H,t,J=6Hz),3.75(2H,t,J=7Hz),4.2-4.4(lH,m), 
7.20(lH,d,J=7Hz),7.27(lH,t,J=7Hz),7.44(lH,d,J=6Hz),7.46(lH,d,J=6Hz), 

7.75(lH,d,J=7Hz) 
25 mMM2 1 

i-{2-[2-(i-^> v^^-y x >-4--r h ^^]x^;i/>-3-tf p u — ;i/ • ^ 
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/=\ OH /=\ .OH 

i-{2-[2-(i-^ > vmr? x >-4--f ;i/)x b ^ ->]x^;i/}-3- 1: Diji?;-^ 

0.63g ^Mt^X^;!/ 5.0mL Kl 3.25mol/L Ifejfilife'fb*^ - 

SllfJVg* 0.80mL £jJPX.> tfiTl^M, $ 6 5*CT 1 1$ Mfll # L 

<D i-{2-[2-(l-^> , /ft7i>-M ;l/)X h^'>]x^;U}-3-k°n U yV-^ • 

ftS 0.43g 

IR(KBr)cm- 1 : 3229,2872,2625,1451,1413,1119,771 

NMR(DMSO-d 6 ) 5 {I : 1.7-2.2(2H,m),2.9-3.6(6H,m),3.22(2H,t, J=7Hz), 
10 3.74(4H,t,J=7Hz),4.3-4.4(lH,m),7.27(lH,d,J=8Hz),7.30(lH,t,J=8Hz), 
7.61(lH,d,J=5Hz),7.77(lH,d,J=5Hz),7.86(lH,d,J=8Hz) 

mmm 2 2 

l-{2-[2-(l-^> , /ft7i>-Mil')I h^->]X^;l/}-3-If n U i? / —)V<D 

mm 

15 "~ 

1 6 (1) tmuizvx. mvto 2-[2-(i^> , /ft7i >-7--r ;v) 

x h3r^]-l-(3-k FD^y-i-k"n U i?x;i/)-i-X^ y 
NMR(CDC1 3 ) (5 fi : 1.8-2.0(2H,m),3. l-3.3(3H,m),3.3-3.6(3H,m), 
3.8-4.0(2H,m),4.0-4.2(2H,m),4.3-4.5(lH,m),7.23(lH,d,J=7Hz), 

20 7.3-7.4(2H,m),7.4-7.5(lH,m),7.6-7.8(lH,m) 

^^T> 1 6 (2) hmm\ZVX, IfiltC l-{2-[2-(l-^> ( /f t 

7i>-H^)l h^>/]ifJl/}-3-Hn U 7 — 7c„ 
IR(neat)cm 1 : 3385,2941,2867,1459,1395,1106,795,754,701 
NMR(CDC1 3 ) 5 m : 1.6-1.8(lH,m),2.1-2.2(lH,m),2.30(lH,dt,J=7,9Hz), 

25 2.52(lH,dd, J=5, 10Hz),2.6-2.7(3H,m),2.85(lH,dt, J=5,9Hz), 

3.19(2H,t,J=7Hz),3.59(2H,t,J=6Hz),3.84(2H,t,J=7Hz),4.2-4.4(lH,m), 
7.20(lH,d,J=8Hz),7.32(lH,t,J=8Hz),7.35(lH,d,J=5Hz),7.42(lH,d,J=5Hz), 
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7.69(lH,d,J=8Hz) 

mmm 2 3 

IRCKBrJcm 1 : 3283,2938,2706,1395,1358,1125,810,720 
NMR(DMSO-d 6 ) 6 m : 1.7-2. 2(2H,m),2. 8-3. 7(6H,m),3.12(2H,t,J=7Hz), 

3.7- 3.8(2H,m),3.82(2H,t,J=7Hz),4.3-4.4(lH,m),7.29(lH,d,J=7Hz), 

7.36(lH,t,J=7Hz),7.49(lH,d,J=5Hz),7.76(lH,d,J=5Hz),7.77(lH,d,J=7Hz) 

MMM 2 4 

l-{2-[2-(l-^>Vft7i>-2-<JHi h^y]ifJH-3-en U -;K£> 

1 6 (1) £ |W) $1 L T > 2-[2-(l-^ > V^^- ^ x >-2--f ;l/)X h ^ 
~>]-l-(3-fc Hn + y-i-fn U V-)V)-l-3L$? J >£#fc 0 
NMR(CDC1 3 ) 5 fit : 1.8-2.0(2H,m),3. l-3.3(3H,m),3.3-3.7(3H,m), 

3.8- 4.0(2H,m),4.1-4.2(2H,m),4.2-4.5(lH,m),7.10(lH,s),7.2-7.4(2H,m), 
7.6-7.7(lH,m),7.7-7.8(lH,m) 

^JS^ll 1 6 (2) £|WIi|(-LT, m.n^^A%(D l-{2-[2-(l-^>V*5F 

3- ^ x >-2--r ;i/)x h^i/]if;p}.8.nn u j — ;p^#fe 0 

IRCnea^cm" 1 : 3396,2939,1458,1438,1113,747,727 

NMR(CDC1 3 ) 6 m : 1.6-1.8(lH,m),2.1-2.2(lH,m),2.34(lH,dt,J=6,9Hz), 
2.55(lH,dd,J=5,10Hz),2.6-2.8(3H,m),2.85(lH,dt,J=5,9Hz), 
3.18(2H,dt,J=l,7Hz),3.62(2H,t,J=6Hz),3.77(2H,t,J=7Hz),4.2-4.4(lH,m), 
7.07(lH,s),7.26(lH,dt,J=l,8Hz),7.31(lH,dt,J=l,8Hz), 
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7.67(lH,dd,J=l,8Hz),7.76(lH,dd,J=l,8Hz) 

mmm 2 5 

i.{2-[2-(i-o , /ft7i >-2--r ;v)x b^p>-]x^;i/}-3-b o a u >v-;i/ • -> 



&ifi0!l 1 7 £H«fcUT, M&®i^<D l-{2-[2-(M> l /f t7i>-2--(^ 
x b^r>-]x^;i/}-3-b 0 n U V J —fr - S'j.tfBfcifcSftfc. 

IRCKB^cm" 1 : 3432,2871,1716,1436,1127,827,760,706 
NMR(DMSO-d 6 ) 5 lit : 1.7-1.8(lH,m),1.9-2.2(lH,m),3.0-3.4(8H,m), 
10 3.73(4H,t,J=6Hz),4.2-4.4(lH,m),7.23(lH,s),7.28(lH,t,J=7Hz), 
7.33(lH,t,J=7Hz),7.74(lH,d,J=7Hz),7.87(lH,d,J=7Hz) 

mmm 2 6 

i-{2-[2-(i-^> >-3--f ;i/)x h^->]x^;i/}-3-tf n u i?/— ;kd 

Hjfi 

6 (i) ilHit^LT, ?ft4£® 2-[2-(i-^ > V^^ry x >-3-< ;io 
x h =^>]-i-(3-k Fn^r->-i-HD U vx;i/)-i-x^ y 

NMR(CDC1 3 ) (5 ffi : 1.8-1.9(lH,m),1.9-2.0(lH,m),3.1-3.6(6H,m), 
3.8-4.0(2H,m),4.09(lH,s),4.13(lH,s),4.3-4.5(lH,m),7.26(lH,s), 
20 7.3-7.4(2H,m),7.77(lH,d,J=8Hz),7.85(lH,d,J=8Hz) 

Hlil6 (2) tmmzhT, l-{2-[2-(l^> 1 /7 ; 

t7i>-3-^Hi h ^s/]x^;w-3-tr n u — 

IR(neat)cm" 1 : 3388,2934,1426,1112,761,733 

NMR(CDC1 3 )<5 fS : 1.6-1.8(lH,m),2.1-2.2(lH,m),2.33(lH,dt,J=6,9Hz), 
25 2.56(lH,dd, J=5, 10Hz),2.6-2.8(3H,m),2.87(lH,dt, J=5,9Hz), 

3.14(2H,dt,J=l,7Hz),3.61(2H,t,J=6Hz),3.80(2H,t,J=7Hz),4.3-4.4(lH,m), 
7.20(lH,s),7.34(lH,dt,J=l,7Hz),7.38(lH,dt,J=l,7Hz), 



5 
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7.77(lH,dd,J=l,7Hz),7.85(lH,dd,J=l,7Hz) 

mmw 2 7 

i-{2-[2-(i^> , /ft7i>-3-^Ji')i h * ~>]x^;i/}-3-t°n u y; — 



Hifi^J 1 7 LT> IMi© l-{2-[2-(l-^> , /ft7i>-3-^*) 

IRCKB^cm 1 : 3363,2922,2691,1718,1636,1427,1404,1119,767,721 
NMR(DMSO-d 6 ) (5 fit : 1.7-1.8(lH,m),2.0-2.2(lH,m),3.10(2H,t, J=7Hz), 
10 3.1-3.4(6H,m),3.72(2H,t,J=5Hz),3.78(2H,t,J=7Hz),4.3-4.4(lH,m), 
7.37(lH,t,J=8Hz),7.42(lH,t,J=8Hz),7.51(lH,s),7.85(lH,d,J=8Hz), 
7.98(lH,d,J=8Hz) 

mnm 2 8 

i-{2-[2-(i-^-^^;i/)x h^->]x^;i/}-3-t: n u s>y -;ko«j6 



S«#ll 16(1) tHifclT, HfeMlt£© 2-[2-(l-t7fJV)Ih + y]-l-(3- 
t H n^v-i-t: n U ^x;i/)-i-x^ y 

IR(neat)cm 1 : 3392,2946,1645,1133,800,779 

^ll^J 1 6 (2) iR«l:lT, ateit0 1-{2-[2-(l-t7f^) 

20 x h^r>-]x^;i/}-3-tin y.^Z-J^ifc. 

IRCnealOcm- 1 : 3395,2944,1107,778 

NMR(CDC1 3 ) 8 m : 1.5-1.9(lH,m),2.0-2.5(3H,m),2.5-3.0(4H,m), 

3.37(2H,t,J=7Hz),3.59(2H,t,J=6Hz),3.80(2H,t,J=7Hz),4.2-4.4(lH,m), 

7.4-7.6(4H,m),7.6-8.0(2H,m),8.0-8.2(lH,m) 

25 mmm 2 9 

l-{2-[2-(l-^-^^;l/)X h=^>]X3^1/}-3-tf D U 5*/ — ;P • ya7lSOiii 



5 




15 
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10 




OH 




;i/}-3-k°n U V J — )V • 5/3.^»4K*»fc. 
IRCKB^cm" 1 : 3366,1400,1116,780,720 

NMR(DMSO-d 6 ) 6* {it : 1.6-2.3(2H,m),2.7-3.5(8H > m),3.5-3.9(4H,m), 
4.2-4.5(lH,m),7.4-7.6(4H,m),7.7-8.0(2H,m),8.0-8.2(lH,m) 
3 0 

(3S)-l-{2-[2-(l-^>V^^^x >-5--T ;i-)x h ^->]X^;^}-3-t°n u -J J — 

O OH .OH 



ilf!) 1 6 (1) LmmiZVX. 'Mfei^© 2-[2-(l-^>yft7x>-5- 

■1)l)3i h^^]-i-[(3S)-3-b Ha^v'-i-tf n u ^-;i^)]-i-x^ ; >&nfro 

IHJIM 1 6 (2) t|W)#tbX, ?^^fe*^©(3S)-l-{2-[2-(l-^> 

vz-ar? re >-5--r ;i/)x h =^>]x^;w-3-t: n u s?/— ;nfe#;fc. 

15 IlUneatOcm- 1 : 3386,2936,2867,1438,1111,755,702 

NMR(CDC1 3 ) <5 ffi : 1.5-2.0(lH,m),2.0-3.0(5H,m),2.66(2H,t, J=6Hz), 
3.00(2H,t,J=7Hz),3.58(2H,t,J=6Hz),3.71(2H,t,J=7Hz),4.2-4.4(lH,m), 
7.21(lH,d,J=8Hz),7.28(lH,d,J=5Hz),7.42(lH,d,J=5Hz),7.67(lH,s), 
7.79(lH,d,J=8Hz) 

20 mmm 3 1 

(3S)-l-{2-[2-(l-^ > V? t 7 x >-5-^ h ^r->]X^;i/}-3-tf O U / ~ 

OH .OH 
S S (CO a H) 2 

mMM 1 7t|W|#CbT> *-fe^^(D(3S)-l-{2-[2-(l-^>V^^-^x >-5-^ 

25 ;i/)x h^~>]x^;i/}-3-t: n u • ya^iS^ife. 

IRCKB^cm 1 : 3366,2941,2867,2686,1718,1701,1404,1114,720 
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NMR(DMSO-de) <5 t : 1.5-2.2(2H,m),2.8-3.5(8H,m),3.70(4H,t,J=6Hz), 
4.2-4.5(lH,m) ) 7.28(lH,d,J=8Hz),7.40(lH,d,J=5Hz),7.73(lH,d ) J=5Hz), 
7.76(lH,s),7.91(lH,d,J=8Hz) 

mmm 3 2 

(3R)-l-{2-[2-(l^> , /ft7i >-5--f )V)X h * v-]X^;^}-3-tf D U 5> / — 

HCI ^ 

SI« 1 6 (1) tBI*CLT,.«lftlSl©2-[2-(l-^> , /ft7i>-5-'f 
jl/)xb + y]-l-[(3R)-3-t Fn^y-l-t°n U — ;tOM-X* >> >£l#fc 0 
IRCKB^cm 1 : 3408,2937,1637,1137,1108,812,703 

&V>T, *««16 (2) tRlClT, ^^fe^^O(3R)-l-{2-[2-(l-^> 
IRCnea^cm 1 : 3373,2940,1438,1111,755,702 

NMR(CDC1 3 ) 6 m : 1.5-2.0(lH,m),2.0-3.0(5H,m),2.68(2H,t, J=6Hz), 
3.01(2H,t,J=7Hz),3.59(2H,t,J=6Hz),3.71(2H ; t,J=7Hz),4.2-4.4(lH,m), 
7.21(lH,d,J=8Hz),7.28(lH,d,J=5Hz),7.42(lH,d,J=5Hz),7.67(lH,s), 
7.79(lH,d,J=8Hz) 

mmm 3 3 

(3R)-i-{2-[2-(i-^ > v^^ry x >-5--r ;w)x h^~>]x^;w-3-tf n u / - 

OH vS OH 
S-^J (C0 2 H) 2 

ili 1 1 tmmzXsX, ifi^l 0(3R)-l-{2-[2-(l-^ > ^/f t 7 x >-5- 

;p)x h^->]x^;i/}-3-k°n u 5?/ — )V • 

IRCKB^cm" 1 : 3318,2870,1718,1114,720 

NMR(DMSO-d 6 ) <5 -fit : 1.5-2.2(2H,m),2.8-3.5(8H,m),3.70(4H,t, J=6Hz), 
4.2-4.5(lH,m),7.28(lH,d,J=8Hz),7.40(lH,d,J=5Hz),7.73(lH,d,J=5Hz), 
7.76(lH,s),7.91(lH,d,J=8Hz) 
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%MM 3 4 

(3S)-l-{2-[2-(l-^>V^t7i >-6--f JV)X. v-]X^^}-3-tl O U 5> / — 



5 mmm i6 en t^tLt, jifijittowM^^t?!^-^ 

;W)x h^rS/]-l-[(3S)-3-t h'n + i/.Mi D U y-^]-l-i^ 
IK(neat)cm- 1 : 3385,2944,1637,1133,820,699 

&V*T?, Hl^J 1 6 (2) tHtttbt, *-&M©(3S)-l-{2-[2-(l-^>V* 

^3-:7x >-6--r ;v)x h3ri/]x^;H-3-k°n U 5?y -;i/£#fco 

10 IR(neat)cm" 1 : 3385,2940,2867,1110,820,757 

NMR(CDC1 3 ) 6 m : 1.6-1.8(lH,m),2.1-2.2(lH,m),2.32(lH,dt,J=6,9Hz), 
2.54(lH,dd,J=5,10Hz),2.6-2.7(3H,m),2.85(lH,dt,J=5,9Hz), 
3.01(2H,t,J=7Hz),3.58(2H,t,J=6Hz),3.71(2H,t,J=7Hz),4.2-4.3(lH,m), 
7.23(lH,d,J=8Hz),7.29(lH,d,J=5Hz),7.37(lH,d,J=5Hz),7.73(lH,d,J=8Hz), 

15 7.74(lH,s) 

mi&m 3 5 

(3S)-i-{2-[2-(i-^>v^^-^x>-6--r;i/)x h^->]x^;i/}-3-tf n ijy;- 



20 ^JS^J 1 7 tmmiZVT, «BEfe^a©(3S)-l-{2-[2-(l-^> % /^^7 x>-6-'f 

;i/)x h^^>]x^;i/}-3-t 0 D U — ;i/ • 5/3. 

IRCKB^cm 1 : 3364,2938,2692,1718,1400,1201,1114,720 
NMR(DMSO-d 6 ) 8 'ffi : 1.7-1.8(lH,m),1.9-2.1(lH,m),2.96(2H,t,J=7Hz), 
3.0-3.1(lH,m),3.1-3.3(5H,m),3.70(4H,t,J=7Hz),4.2-4.3(lH,m), 
25 7.29(lH,d,J=8Hz),7.41(lH,d,J=5Hz),7.68(lH,d,J=5Hz),7.80(lH,d,J=8Hz), 

7.87(lH,s) 
^Jfifll 3 6 
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(3R)-l-{2-[2-(l.^> , /5 1 t 7 i >-6--f h 3r ~>]X ^)V}-3- tf P U 5? / - 

;KD«jft 



^Ifj 1 6 (1) tPIjlCbT, 2-[2-(H>^ft7i>-6-<JV) 
5 lh^->]-l-[(3E)-3-t F n^v-i-bf n U ^-;i/)]-l-x^y 
IR(neat)cm 1 : 3386,2940,1637,1107,820,758 

*M^1J 1 6 (2) tmm\ZVX, te^tft^©(3R)-l-{2-[2-(l-^>y 

IRCnea^cm" 1 : 3385,2940,2867,1110,820,757 
10 NMR(CDC1 3 ) (5 fit : 1.6-1.8(lH,m),2. l-2.2(lH,m),2.32(lH,dt,J=6,9Hz), 
2.54(lH,dd,J=5,10Hz),2.6-2.7(3H,m),2.85(lH,dt ) J=5,9Hz), 
3.01(2H,t,J=7Hz),3.58(2H,t,J=6Hz),3.71(2H,t,J=7Hz),4.2-4.3(lH,m), 
7.23(lH,d,J=8Hz),7.29(lH,d,J=5Hz),7.37(lH,d,J=5Hz),7.73(lH,d,J=8Hz), 
7.74(lH,s) 

15 mmm s i 

(3R)-l-{2-[2-(l-^ > ^/f t 7 i >-6--f h^y]X?JH-3-t'D U V J — 



^1 iS FiJ 1 7 tiiCLt, iEferigi^O(3R)-l-{2-[2-(l-^> V°^*7 ^ >-6- 

20 -tjiox h^^]x^;i/}-3-bf n u yy-^ • v-^m^^fco 

IRCKB^cm 1 : 3364,2938,2688,1718,1400,1201,1114,720 
NMR(DMSO-d 6 ) <5 fit : 1.7-1.8(lH,m), 1.9-2. l(lH,m),2.96(2H,t, J=7Hz), 
3.0-3.1(lH,m),3.1-3.3(5H,m),3.70(4H,t,J=7Hz),4.2-4.3(lH,m), 
7.29(lH,d,J=8Hz),7.41(lH,d,J=5Hz),7.68(lH,d,J=5Hz),7.80(lH,d,J=8Hz), 
25 7.87(lH,s) 

mnm 3 8 

(3R)-i-{2-[2-(i-^> x >-3--r ;i/)x h + yixf^-Hn u >>y- 
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)v<d m m 




il^ij 1 6 (1) <h |WJ Jit b T\ 2-[2-(l-^>V^^-^x>-3--T;V)X 

v]-l-[(3R)-3-t H o^^-i-tf n U ^x;l/)]-i-x^ J >£#fco 

NMR(CDC1 3 ) d m : 1.8-1.9(lH,m),1.9-2.0(lH,m),3.1-3.4(3H,m), 
3.3-3.7(3H,m),3.8-4.0(2H,m),4.0-4.2(2H,m),4.3-4.5(lH,m), 
7.27(l/2H,s),7.28(l/2H,s),7.3-7.5(2H,m),7.7-7.8(lH J m),7.8-7.9(lH,m) 
&V*T, 1 6 (2) ^-&M©(3R)-l-{2-[2-(l-^> V* 

IR(neat)cm- 1 : 3386,2942,1458,1429,1113,759,733 

NMR(CDC1 3 ) <5 {g : 1.6-1.8(lH,m),2.1-2.2(lH,m),2.34(lH,dt,J=6,9Hz), 

2.55(lH,dd,J=5,10Hz),2.6-2.8(3H,m),2.85(lH,dt,J=5,9Hz), 

3.14(2H,t,J=7Hz),3.61(2H,t,J=6Hz),3.80(2H,t,J=7Hz),4.2-4.4(lH,m), 

7.21(lH,s),7.34(lH,dt,J=l,7Hz),7.38(lH,dt,J=l,7Hz), 

7.76(lH,dd,J=l,7Hz),7.85(lH,dd,J=l,7Hz) 

mnm 3 9 

(3R)-l-{2-[2-(l-^ > V'f t 7 x >-3--f Jl/)X h 3r ~>] X ;U}-3- k° O U ^ / - 

./=, HCI 

(3R)-l-{2-[2-(l-^> , 79 1 t7x>-3-^ ;i/)X h ->]X^jl/}-3- tf n U -J J — 
;i/ 0.99g ^Itmx?;U 5.0mL ^©^^t 3.25mol/L ^^^^tK^ 

-StXfJ^S l.lOmL £ Jn*^ SiBT 1 B#Pm1tl#^^ MEET^M^ic 

b , ^^^?ft^(Z)(3R)-i-{2-[2-(i-^ > v^-^ry x >-3--r ;i/)x h ^ v^x^p 
;i/}-3-tf n ij s?y — ;v • mmt& i.05 g 

IRCnea^cm- 1 : 3368,2946,1560,1430,1121,765,734 
NMR(CDC1 3 ) 5 m : 1.9-2.1(lH,m),2.1-2.3(lH,m),2.8-3.0(2H,m), 
3.1-3.2(4H,m),3.29(lH,d,J=12Hz),3.3-3.5(lH,m),3.8-3.9(4H,m), 
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4.3-4.4(lH,m),7.24(lH,s),7.35(lH,t,J=8Hz),7.40(lH,t,J=8Hz), 
7.76(lH,d,J=8Hz),7.86(lH,d,J=8Hz) 
^MM 4 0 

i-{2-[2-(i-^ > ^/?t7 x >-5--r ;iox h^>^]x^;i/}-4-t!^u v j —)v<d 
5 mm 

fCr° vC0 " + hn^>oh — - pQr^ 0 ^ N 0° H — - ccr^ n > 

ili 1 6 (1) tl^ilfcLT, iftjR© 2-[2-(l-^>y?t7i>-5-^;l') 

x h^->]-i-(4-fc Hn + y-i-txij ^x;i/)-i-x^ j 

^Ifj 1 6 (2) f feitO l-{2-[2-(l-^> 4 /f t 

io 7i>-5-^Ji')i h^jx^H^-tf^u — 

IRCnea^cm* 1 : 3386,2939,1110,1071,754,701 

NMR(CDC1 3 ) 6 m : 1.5-2.3(6H,m),2.5-3.0(2H,m),2.56(2H,t, J=6Hz), 
3.00(2H,t,J=7Hz),3.5-3.9(lH,m),3.58(2H,t,J=6Hz),3.70(2H,t,J=7Hz), 
7.19(lH,d,J=8Hz),7.27(lH,d,J=5Hz),7.41(lH,d,J=5Hz),7.65(lH,s), 
15 7.78(lH,d,J=8Hz) 

mMM4 1 

i-{2-[2-(H> , /5 : t7i >-5--f ;i/)x h^^]x^;i/}-4-tf^ u 5?/ — ;p -ift 

20 *m^j2 1 1 mwuzvx.m.n&^MiCD i.{2-[2-(i-^> , /ft7i >-5--r;w) 

IRCKB^cm" 1 : 3312,2946,2691,1457,1124,1043,769,712 
NMR(CDC1 3 ) 6 ft : 1.5-2.5(4H,m),2.8-3.2(6H,m),2.99(2H,t, J=6Hz), 
3.76(2H,t,J=6Hz),3.8-4.2(3H,m),7.19(lH,d,J=8Hz),7.30(lH,d,J=5Hz), 
25 7.44(lH,d,J=5Hz),7.67(lH,s),7.80(lH,d,J=8Hz) 
»#IJ 4 2 

H2-[2-(i-^>yft7i >-5--r ;i/)x h ^~>]x^;V}-3-if ^ u — ;kz> 



WO 03/035647 



PCT/JP02/10827 



mm 



^ + hc h'q — CC^°^Q — CCT^Q 

S " 0H S OH S OH 



1 6 (1) tlWlti^LT, m&Wit£<D 2-[2-(l-^> V*^? x >-5--f 

;i/)x v-]-i-(3-t H n^^-i-tf^U ^x;i/)-i-x^ y >£#fc 0 

5 IRCnea^cm 1 : 3408,2938,1637,1114,704 

&v>t\ mmmie (2) £iwi$ucbT> stfi?*^© i-{2-[2-(i-^>v^^- 

y >-5-< ;i/)x h ^r-x]x^;i/}-3-t:^ U yy-JI'Sife. 

IRCnea^cm 1 : 3387,2937,1438,1109,703 
NMR(CDC1 3 ) <5 {g : 1.4-2.0(4H,m),2.0-2.7(6H,m),2.57(2H,t, J=6Hz), 
10 3.00(2H,t,J=7Hz),3.56(2H,t,J=6Hz),3.6-3.9(lH,m),3.70(2H,t,J=7Hz), 
7.20(lH,d,J=8Hz),7.28(lH,d,J=5Hz),7.42(lH,d,J=5Hz),7.66(lH,s), 
7.79(lH,d,J=8Hz) 

mmm 4 3 

l-{2-[2-(l-^>y^^-^ai>-5--r;i/)X h^v]X^;P}-3-tf^U P J — A • 

15 ^mastst 



2 1 ilU^fC IT, M^H© l-{2-[2-(l-^> W*yx. >-5--f ^) 

x h*v-]x5P;i/}-3-t°^ u 5>y— ;p • i£S?}££t#7c 0 

IRCKB^cm 1 : 3260,2949,2638,1433,1129,1045,702,668 
20 NMR(CDCl 3 )5ffi : 1.5-2.0(4H,m),2. l-2.8(2H,m),2.99(2H,t, J=6Hz), 
3.1-3.6(4H,m),3.76(2H,t,J=6Hz),3.8-4.1(3H,m),7.20(lH,d,J=8Hz), 
7.30(lH,d,J=5Hz),7.44(lH,d,J=5Hz),7.67(lH,s),7.80(lH,d,J=8Hz) 

mmm4 4 

i-{2-[2-(i-^>v/7 7 >-5--r ;i^)x h^r->]x^;i^}-4-tr^ u s>y -;i/co$iit 



rCr^°^ C ° lH + H<>CH ^0^O^ N ^ OH ^ ^Qf^^O™ 



mt&M 1 6(1) £;|Rj$HrLT, 2-[2-(l-^>V'^ ^ >-5-<;i/)X h^->]-l-(4- 
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IR(neat)cm- 1 : 3406,2931,1636,1110,771,740 

#V>T> HJSfll 1 6 (2) tmUlZhX, M&MVKD l-{2-[2-(l-^> % /7 9 

>-5--r;i/)x h^r^x^H^-tf^u >v — 

5 IRCnea^cm" 1 : 3359,2939,1468,1111,1073,882,768,739 

NMR(CDC1 3 ) 6 ft : 1.5-2.3(6H,m),2.5-3.0(2H,m),2.57(2H,t, J=6Hz), 
2.97(2H,t,J=7Hz),3.5-3.8(lH,m),3.58(2H,t,J=6Hz),3.68(2H,t,J=7Hz), 
6.71(lH,dd,J=l,2Hz),7.13(lH,dd,J=2,8Hz),7.40(lH,d,J=8Hz), 
7.42(lH,dd,J=l,2),7.55(lH,d,J=2Hz) 
io mMM4 5 

i-{2-[2-(M> , /7 7 >-5-< ;i/)x v-]x^;i/>-4-tf ^ u yV-;v-M 
011 



15 h^^]x^;i/}-4-b°^u v 5 / — ;i/ • 

IR(neat)cm- 1 : 3366,2938,2638,1458,1126,776,742 
NMR(CDC1 3 ) (5 fit : 1.6-2.4(4H,m),2.8-3.2(8H,m),3.71(2H,t, J=6Hz), 
3.7-4.1(3H,m),6.72(lH,dd,J=l,2Hz),7.12(lH,dd,J=2,8Hz), 
7.44(lH,d,J=8Hz),7.42(lH,dd,J=l,2),7.60(lH,d,J=2Hz) 
20 ^MF!l4 6 

i-{2-[2-(i-^>y^ >-5--r ;v)x h^->]x^;i/>-3-b°D u yy-;i/0ljg 

( 1 ) 2-[2-(l-^> »/7 7 >-5-< ;U)X h ^ ->]#m 1.28g Sfh7kFn77> 
13.0mL 1, 1*-* ;i/ # X ;l/ 5? 5 # 1.41g * JO 

25 2 ^F B m#lx7Co KJfoM&WllZ, hijX^7 5>1.22mL*±tf 

0.72mL £jJP;L> IfiT 2 l$Wift# ^ fc- K*iB'&*lfczK* 
i^tiX?j^JpA> 6mol/LtKTpHll:llS^> MJf£#]fXLfco W 
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-f ;i/)X v]-l-(3-t F D^r~>-l-t°n U ^x;i/)-l-X^ J > 1.39g £f#fco 
IRCneaiOcm 1 : 3398,2943,1637,1467,1128,1030,771,741 
5 (2) 2-[2-(l-^>77 7>-5--f^)I h^~>]-l-(3-t PO^M-KO U *J ~ 
;V)-1-X^y> 1.39g^rh7kFD7 7> U.OmLCiffL, *?frT, ^ ^ 
>-T" h 7 k F n 7 7 lmol/L^ h 7k F077 14.4mL £SST 

b, Ifi? 17 R#IHHJI# b fee Rjfcffi'&ttfc 6mol/Lti 8.0mL 1 Bf 

10 2mol/L 7Km-fk:± b U VATkmrn-? pHlO K^RiaE^. #^Ji^^3ibfeo ti 
A:^ * y = 30:1-10:1) 7?J»Mb, M&mi£<D l-{2-[2-(l-^ > V V *7 >-5- 

-f ;i/)x h^^]x^;i/>-3-tf o u — ;i/ o.96g 

15 IR(neat)cm 1 : 3386,2941,1468,1261,1110,1030,882,769,738 

NMR(CDC1 3 ) <5 m : 1.5-2.0(lH,m), 1.9-3.0(5H,m),2.68(2H,t, J=6Hz), 
2.98(2H,t,J=7Hz),3.58(2H,t,J=6Hz),3.70(2H,t,J=7Hz),4.2-4.4(lH,m), 
6.71(lH,dd,J=l,2Hz),7.14(lH,d,J=8Hz),7.42(lH,d,J=8Hz),7.4-7.5(lH,m), 
7.59(lH,d,J=2Hz) 

20 £lififll4 7 

i-{2-[2-(i-^> i/7 7 >-5-< ;i/)x h^r->]x^;i/}-3-t°n u >?/-;!/■ 

O"*^ ° ^ (CQ,H) 2 

HIS^J 1 7iR«l:bT, Mfe^^© l.{2-[2-(l-^> , /77>-5-<^)Xb 

25 3r~>]x^;W-3-tf n u 5?/— ;v • ->a71i^#fe. 

IRCEBOcm' 1 : 3418,2945,2698,1715,1197,1111,720 

NMR(DMSO-d 6 ) <5 {it : 1.6-2.3(2H,m),2.92(2H,t, J=7Hz),3.0-3.5(6H,m), 
3.5-3.8(4H,m),4.2-4.5(lH,m),6.89(lH,dd,J=l,2Hz),7.19(lH,dd,J=l,8Hz), 
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7.50(lH,d,J=8Hz),7.5-7.6(lH,m),7.94(lH,d,J=2Hz) 

mmm 4 8 

(3R*,4R*)-l-{2-[2-(l-^>^/5 t ^7i >-5-^;i/)X h ^ >-]X^;lx}-3,4- tf n U 

CCT^ * "Sec— qct^ccz — co~°^0C 

HM^ij4 6 (1) tmmizvx, n-&mvt(D 2-[2-a-^> x >-5--r 

;l/)X h3rv-]-l-[(3R*,4R*)-3,4-vk FD^y-l-t°D U >? x;l/]-l-X ^ 7 

IR(neat)cm- 1 : 3370,2935,2874,1636,1131,756,701 
10 mMM4 6 (2) ilWI#^bT, ^fi»^CD(3R*,4R*)-l-{2-[2-(l-^ 

>v^^-^x>-5--r;i/)x h^^ix^^i-s^-t'n u ^>^^--;i/S:#fec 

IR(neat)cm 1 : 3386,2938,2866,1438,1113,756,703 
NMR(CDC1 3 ) 5 m : 2.5-3.0(5H,m),3.00(2H,t, J=7Hz),3.2-3.7(lH,m), 
3.56(2H,t,J=6Hz) ) 3.71(2H,t,J=7Hz),3.9-4.4(2H,m),7.20(lH,d,J=8Hz), 
15 7.28(lH,d,J=5Hz),7.43(lH,d,J=5Hz),7.66(lH,s),7.80(lH,d,J=8Hz) 

mmm 4 9 

(3R*,4R*)-l-{2-[2-(l-^>V^^^x >-5--T ;i/)X h^v]X5P;W-3,4-k°n u 




20 HJfi^Jl 7 tUfUISKlbT, *feltSO(3R*,4R*)-l-{2-[2-(l-^>V^*y x > 
-5-< ;l/)X h^y]JfJl/}-3,4-Kn U i^>i?^- — ;P • ^ol #Bfe:ffi£#;fc. 
IRCKB^cm 1 : 3309,2929,1718,1617,1199,1104,702 
NMR(DMSO-d 6 ) 5 -fifi : 2.8-3.2(6H,m),3.2-3.8(6H,m),4.1-4.4(2H,m), 
7.26(lH,d,J=8Hz),7.39(lH,d,J=5Hz),7.72(lH,d,J=5Hz),7.75(lH,s), 

25 7.90(lH,d,J=8Hz) 

^mm 5 o 

l-{2-[2-(5-^ h^->-l-^>V^ 5 >-6--T ;l/)X h^r->]X^;l/}-3-tf D U / 
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^BF0 4 6 (1) tHIfclT, 2-[2-(5-^ h*^-l-1>"/7 5 

>-6--f Jl/)ih^->]-l-(3-t Fn^y-i-HaU ^x;i/)-i-x3? / 

IRCneatJcm" 1 : 3394,2941,1637,1465,1197,1131,1015,841,759 

Uli 4 6 (2) tHWcLT, lfe«©l-{2-[2-(5-^ + y-l- 

i>V7 5 >-6-< ;i/)x h^->]x^;i/}-3-t: p u vs— jv^mtco 

IRCnea^cm" 1 : 3386,2940,1466,1430,1198,1131,1015,837,762 
NMR(CDC1 3 ) 6 m : 1.5-2.4(3H,m),2.5-3.0(5H,m),2.99(2H,t, J=7Hz), 
3.59(2H,t,J=6Hz),3.67(2H,t,J=7Hz),3.85(3H,s),4.2-4.4(lH,m), 
6.68(lH,d,J=2Hz),6.99(lH,s),7.34(lH,s),7.54(lH,d,J=2Hz) 

mmm 5 1 

l-{2-[2-(5-* h^«>-M>775>-MJI')l h^V]X^;i/}-3-t!n U ^7 

OH OH 



^^-^•OMe 0Me (C0 2 H) 2 



17tH*tlT, ^fi^^O l-{2-[2-(5-^< h^->-l-^>^/7 9 >- 
6--T ;I/)X h^^]Xf^}-3-h*D U V J — ;l/ • v'a. g^^fc. 
IR(KBr)cm- x : 3396,2942,2691,1718,1636,1465,1198,1130,720 
NMR(DMSO-d 6 ) 6 ft : 1.7-2.3(2H,m),2.8-3.6(6H,m),2.91(2H,t,J=6Hz), 
3.5-3.9(4H,m),3.83(3H,s),4.2-4.5(lH,m),6.86(lH,d,J=2Hz),7.17(lH,s), 
7.43(lH,s),7.88(lH,d,J=2Hz) 

%%m 5 2 

l-{2-[2-(6-* h *is-l-1 > 77 9 >-6--f ;U)X h ^ 5>]X^;i/}-3-tf n U 5^7 

OH OH 



4 6 (1) iiiHUT, Ifii^C 2-[2-(6^bt->-l^>77 7 
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>-5--T )V)x. b =^>]-i-(3-k F n^v'-i-tf n U vx;i/)-i-x^ / >£#fc 0 

IR^ea^cm" 1 : 3381,2944,1638,1475,1201,1125,1011,758 

#^T\ l«$]4 6 (2) <h|W!*iU- bT, i&&mVi<D l-{2-[2-(6-;* v-1- 

^> v*7 ^ >-5-< ;i/)x h^->]x^;i/}-3-b°n u i^y — ^^ttfeo 

5 IRCnea^cm 1 : 3398,2938,1475,1202,1094,757,730 

NMR(CDC1 3 ) 6 fit : 1.5-2.4(3H,m),2.5-3.0(5H,m),2.98(2H,t, J=7Hz), 

3.59(2H,t,J=6Hz),3.68(2H,t,J=7Hz),3.86(3H,s),4.2-4.4(lH,m), 

6.65(lH,d,J=2Hz),7.00(lH,s),7.35(lH,s),7.50(lH,d,J=2Hz) 

mmm 5 3 

10 l-{2-[2-(6-^ h^M^> , /77>-5-^^)I h^->]X^;i/}-3-t°n U ^7 

OH /W° H 

5-< ;i/)x h^->]ifJH-3-Hn ij • i&m^£#fc 0 

15 IRCnea^cm" 1 : 3377,2938,2694,1475,1202,1124,1093,1011 

NMR(CDC1 3 ) <5 fit : 1.7-2.2(2H,m),2.8-3.6(6H,m),2.96(2H,t, J=6Hz), 

3.5-4.2(4H,m),3.86(3H,s),4.3-4.6(lH,m),6.6-6.7(lH,m),7.01(lH,s), 

7.34(lH,d,J=lHz),7.51(lH,d,J=2Hz) 

mmm 5 4 

20 l-{2-[2-(l-^ > V^-^y re >-5--T ;l/)X h^>]X^;l/}-3-t°n ij^>7i> 

©MB 

(1) 2-[2-(l-^>V^^^rc >-5-^;i')X h^~>]#m 1.00g£5r h7tFD7 
^> lO.OmL KMb, 5°C{C^SP^, l,l'-#;l/#x;i.iM 5 ¥V~)V 1.03g 

> 0.88mL $$&Z$ tert-^^;l-=3-t 0 n U — ~ h 1.18g £ 3JP , M 
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m7KTjii^^#bfc^, M7kmm-?tf*i/'y&~vt£mvrc e meet (3 

M£^5feb, t&n&mW(D tert-y^;i/ = l-{2-[2-(l-^> ^^71 >-5--T 
;i/)x h^^]T-tr^;i/}-3-b°n U i^x;^ ;W1 ;* — h 2.00g £#7c: 0 
5 (2) ±13 (D tert-^^;l/ = l-{2-[2-(l-^> W"*7 x. >-5-< ;I/)X 

^;p}-3-b° n >J y-jV*Jl//U - h 2.00g F7kFn77> 2.0mL^i#j?j! 
b, 5^^^^]^, #7>-f h7kF077>i#0 1mol/Lfh7tFn7 
^>}t$t 10.6mL SiTl« ifit 17 B^^jl^b7Co 6mol/L 

mm 3.5mL £jp*., 3 mmnmm.mvrc 0 ?%nvrc'&, Kmm&miz7k&& 

10 tXS^mx^;i/^SPA, 5mol/L7]cm^-7- h U A7kmm~? pHIO ^Bi^b7tm> 

Mm-,? n U*A&:*? / -;I/ = 30:1~15:1)T»$S L> i^feftil^© l-{2-[2- 
(l-^> ^^Jt7 X >-5-< ;l/)X h^>-]X^;V}-3-tf D'J^>75> 1.01g£# 
15 7c<, 

IRCnea^cm- 1 : 3358,2938,2861,1438,1112,1052,755,703 
NMR(CDC1 3 )<5 fit : 1.2-1.7(lH,m),1.9-3.0(7H,m), 2.01(2H,s), 
3.00(2H,t,J=7Hz),3.3-3.7(lH,m),3.57(2H,t,J=6Hz),3.71(2H,t,J=7Hz), 
7.20(lH,d,J=8Hz),7.28(lH,d,J=5Hz),7.41(lH,d,J=5Hz),7.66(lH,s), 
20 7.78(lH,d,J=8Hz) 

mmm 5 5 

i-{2-[2-(i-^ > VJ-ar-y x >-5--r ;P)x h *->]x^;w-3-t! a U ?>75 
> • x->n £7&#[ 

25 i.{2-[2-(M> 1 /ft7i>-MiH^ h ^->]X^;W-3-b°n 'Jy>75> 

o.7ig ^mmjL^j\y 3.omh\zmMv, ^<Dmmz, ^^vm. o.44g*^tiwm 

m,f|£«^U @^^X^;VT^#-b7c^, J&J^b, ^-fe^ScD l-{2-[2-(l-^> 
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1.03g £#7c„ 
IRCKB^cm 1 : 3447,2938,1406,1279,1115,720 

NMR(DMSO-d 6 ) 5 {g : 1.7-2.5(2H,m),2.8-3.5(8H,m),3.5-4.0(5H,m), 
5 7.27(lH,d,J=8Hz),7.40(lH,d,J=5Hz),7.72(lH,d,J=5Hz),7.75(lH,s), 
7.90(lH,d,J=8Hz) 

mmm 5 6 

i-{2-[2-(i-^>v^^>-5--i';i/)x h^~>]x^;i/}-3-t: n u y>7 5 >oiS5t 

10 5 4 (l) ilWJtiKH-T, tert-:?^.n, = l-{2-[2-(l-^>V*:7 7 >-5-< 

#V>1?> Hl^J 5 4 (2) t^ilclt, ^-feft&tt© l-{2-[2-(l-^>y^ 7 
>-5--r ;i/)x h4^>]X5P;H-3-k°n u >?>75 >=£#fc 0 

IRCnea^cm 1 : 3356,2938,1467,1261,1111,1030,882,769,740 
15 NMR(CDC1 3 ) <5 fit : 1.2-1.7(lH,m),2.02(2H,s),2. l-3.0(7H,m), 

2.98(2H,t,J=7Hz),3.3-3.7(lH,m),3.57(2H,t,J=6Hz),3.69(2H,t,J=7Hz), 

6.71(lH,dd,J=l,2Hz),7.15(lH,dd,J=l,7Hz),7.40(lH,d,J=7Hz), 

7.4-7.5(lH,m),7.59(lH,d,J=2Hz) 

mmm 5 7 

20 l-{2-[2-(M> , /7 7 >-5-<;l/)X h^->]X^;i/}-3-tf n iJ^>7S>-ya 

**S^iJ 1 7 £ LT, fS&^ilCD l-{2-[2-(l-^> ^ >-5--l' ;P)X h 

^>]X3=-;i/}-3-ti n iji?>75>- ->^<^^m*#7to 
25 IRCKB^cm 1 : 3408,2952,1615,1311,1127,769 

NMR(DMSO-d 6 ) 6 {it : 1.5-1.9(lH,m), 1.8-2.4(lH,m),2. l-3.0(6H,m), 
2.89(2H,t,J=7Hz),3.4-3.8(5H,m),6.89(lH,dd,J=l,2Hz),7.18(lH,d,J=8Hz), 
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7.50(lH,d,J=8Hz),7.4-7.6(lH,m),7.94(lH,d,J=2Hz) 

UtMM 5 8 

i-{3-[2-(i-^ > V^^ry x >-5--r )V)x. h^^ya H^}-3-t°o u 



OH 

s-" 



5.[2.(3-^Dn^n# + ->)l5 : Jl']-M> 1 /?t7i> 1.20g £ N,N-i^5F 
;i/*iU7 3 F 12mL{-?§»b, Z(DmWi\Z 3- tf n U V J — 7> 0.82g & <fc ^ 
£*S£;?J <J >>A 1.30g £tJD*_, 8510 T 2.5 B#^j«#bfco Mb7ct£> Rj^l^r 

^^#>*^7 ^ A ^7 DYh^77^ — (mMWt;? n n^jl/A:^ ^ / — ;l/ = 20:l- 
10:l)-rffMU, US&?fM£© l-{3-[2-(l-^> ^^71 >-5--f ;U)X 
P h°;V}-3-t; n'Jy/-Jl/ 0.78g §#fco 

IRCneaOcm 1 : 3386,2943,1438,1106,1052,755,701 
15 NMR(CDC1 3 ) <5 m : 1.5-2.0(3H,m),2.0-3.0(7H,m),2.98(2H,t, J=7Hz), 

3.49(2H,t,J=6Hz),3.67(2H,t,J=7Hz),4.2-4.4(lH,m),7.1-7.3(2H,m), 

7.41(lH,d,J=6Hz),7.66(lH,s),7.78(lH,d,J=8Hz) 

mmm 5 9 

i-{3-[2-(i-^ > 7 x >-5-< ;i/)x h^->]y°n t°;i/}-3-b°n u ^ / - 
20 ;p • mum^M 

xh^y]7°n tf;i/}-3-fcf n u VJ—fr • Stilife. 

IRCKB^cm 1 : 3368,2937,2695,1438,1108,821,764,708 
25 NMR(CDC1 3 ) 5 ft : 1.8-2.3(4H,m),2.3-3.6(6H,m),2.96(2H,t, J=6Hz), 

3.50(2H,t,J=6Hz),3.68(2H,t,J=7Hz),4.3-4.7(lH,m),7.21(lH,d,J=8Hz), 
7.30(lH,d,J=5Hz),7.43(lH,d,J=5Hz),7.67(lH,s),7.80(lH,d,J=8Hz) 
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mnm 6 o 



n 5 8 hWUmz. bT, gfeSfitoflt© l-{3-[2-(l-^>V>'^>-5-< ;i/)X 

5 h^>]:/n h°;i4-3-tf n U 

IRCnea^cnr 1 : 3386,2942,1467,1261,1108,1030,883,740 
NMR(CDC1 3 ) <5 m : 1.5-2.0(3H,m),2.0-3.0(7H,m),2.95(2H,t, J=7Hz), 
3.49(2H,t,J=6Hz),3.65(2H,t,J=7Hz),4.2-4.4(lH,m),6.71(lH,dd,J=l,2Hz), 
7.14(lH,dd,J=l,8Hz),7.3-7.5(2H,m),7.58(lH,d,J=2Hz) 

10 mmm 6 1 

l-{3-[2-(l-^>^/7^>-5--f;i')x h^^>]y°o t°;i/}-3-tfn u yy-^-st 



HCI 



3 9 hmmizVT, flin&mwo i-{3-[2-(i-^>y^7>-5--r;i/)x 
15 b°;i/}-3-t°n u i^y • lit^ffeo 

IR(neat)cm 1 : 3339,2941,2605,1468,1262,1110,773,742 
NMR(CDC1 3 ) <5 lit : 1.6-2.4(4H,m),2.4-4.0(12H,m),4.4-4.8(lH,m), 
6.72(lH,d,J=2Hz),7.12(lH,d,J=8Hz),7.3-7.6(2H,m),7.59(lH,d ; J=2Hz) 

mnm 6 2 

20 i-{3-[2-(6-7^tn-i-^> 1 /ft7i >-5-^;i/)x h^->]7"n H;i^}-3-t°n 

•a. 



CCC"^ 0 ' ♦ -a™ — occ 0H 



mmm 5 8 tmmiz it> ^fi^^© i.{3-[2-(6-7^tn.H>yft7i 

>-5--r ;i/)x h^->]^°a tf;i/}-3-b°n u ~j ; — ;w 

25 IRCnea^cm- 1 : 3422,2952,1458,1257,1106,838,747,711 
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NMR(CDC1 3 ) <5 m : 1.5-3.0(10H,m),3.00(2H,t, J=7Hz),3.4-3.6(2H,m), 

3.68(2H,t ) J=7Hz),4.2-4.4(lH,m),7.23(lH,d,J=5Hz),7.36(lH,d,J=5Hz), 

7.51(lH,d,J=10Hz),7.66(lH,d,J=7Hz) 

nmm 6 s 

l-{3-[2-(6-7ftD-H> l /ft7'x >-5-< )]/)JL h^y]7°n tf^}-3-tf D 




mif!l3 9 hmWt\z.h~TZ, n^^ito i-{3-[2-(6-^;i/^-n-i-^>y^^-^ ^ 
>-5-< ;y)x h^yj^n tf;i/}-3-t°D u • lil^lfc. 

IRCnea^cm- 1 : 3377,2954,2702,1458,1257,1107,750,712 
NMR(CDC1 3 ) 6 {it : 1.8-2.3(4H,m),2.8-3.6(8H,m),3.53(2H,t, J=6Hz), 
3.69(2H,t,J=7Hz),4.3-4.4(lH,m),7.27(lH,d,J=5Hz),7.39(lH,d,J=5Hz), 
7.52(lH,d,J=10Hz),7.67(lH,d,J=7Hz) 

mmm 6 4 

(3R,4S)-l-{3-[2-(l-^>y^^-^x>-5--f ;U)X h^yj^n tf ;l/}-3,4- fcf O u 

_ u .OH 

5 8 ilWJiHcbT, ifeit©(3R,4S)-l-{3-[2-(l-^> 1 /ft7x>- 

5--r ;i/)x h^y]^n t°;i^}-3,4-tf n y ^>> 5 ^--;i/«:#feo 

IR(neat)cm- 1 : 3387,2940,1438,1159,1108,1051,703 
NMR(CDC1 3 ) 5 It : 1.5-1.9(2H,m),2.4-2.8(6H,m),2.98(2H,t, J=7Hz), 
3.47(2H,t,J=6Hz),3.67(2H ; t,J=7Hz),4.1-4.3(2H,m),7.20(lH,dd,J=l,8Hz), 
7.27(lH,d,J=5Hz),7.42(lH,d,J=5Hz),7.65(lH,d,J=lHz),7.79(lH,d,J=8Hz) 
*JI!i0!l 6 5 

(3R,4S)-l-{3-[2-(l-^> V'^^-y a:>-5--f h^y^n tf )]/}-3,4- tf D U 
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.OH 0 



.OH ,OH 

OH 

2 liWitbT, Mfif§ll©(3R,4S)-l-{3-[2-(l-^>V*5P:t:7 ;c >- 

5--f ;i/)x h^y]7"ntf;i/}-3,4-lfnu ;i, . m^ffe, 

IRCKB^cm" 1 : 3381,2871,2602,1120,808,768,718 

NMR(DMSO-d 6 ) (5 f : 1.8-2.0(2H,m),2.8-3.8(12H,m),3.9-4.3(2H,m) ) 
7.25(lH,dd,J=2,8Hz),7.39(lH,d,J=5Hz),7.72(lH,d,J=5Hz), 
7.73(lH,d,J=2Hz),7.90(lH,d,J=8Hz) 
MMM 6 6 

i-{3-[2.(i-^>>/ft7i >-5--f ;i/)x h 3^>]:/n tf ;p}-4-h°^ u — ;p 

CO^ ' + hn O oh — - ^t^r^°-^^ c 



-OH 



OCT" 

5 8 tmffitZ lT,^tfi»t0 l-{3-[2-(l-^>yf^7i>-5-< 

IRCnea^cm 1 : 3385,2935,1438,1364,1111,755,701 
NMR(CDC1 3 ) 6 fit : 1. 4-2. 2(8H,m), 2.1-2. 5(2H,m), 2.5-3. 0(2H,m), 
2.98(2H,t,J=7Hz),3.48(2H,t,J=6Hz),3.5-3.8(lH,m),3.67(2H ) t,J=7Hz) ) 
7.1-7.3(2H,m),7.42(lH,d,J=5Hz),7.66(lH,s),7.79(lH,d,J=8Hz) 

i-{3-[2-(i-^ > V^-^y x >-5-<;i^)x h^i/]^°n if ;P}-4- 1: ^ u / - 



S 



'V> 0H ^Qj-- 0 ^V> C 



(C0 2 H) 2 

^M^iJ 1 7 t|WJ#{ZlbT, ^fijgffi© l.{3-[2-(H> , /ft7i>-Hjl/) 

IRCKB^cm 1 : 3420,2866,1718,1616,1190,1120,705 
NMR(DMSO-d 6 ) (5 {jl : 1.5-2.0(6H,m),2.8-3.1(8H,m),3.4-3.8(lH,m), 
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3.44(2H,t,J=6Hz),3.64(2H,t,J=6Hz) ) 7.24(lH,d,J=8Hz),7.40(lH ) d,J=5Hz), 
7.6-7.8(2H,m),7.91(lH,d,J=8Hz) 

mmm 6 8 

i-{2-[2-(2-^-^^;P)x b^^]x^;i/}-3-tf a u v J — ;i/co®5t 



2-[2-(2-^-^^;W)x b ^ v]x^;i/=^ ^ >x;vz[n^— h o.8o g & n.n-s?*^ 

5 F 8mL td^^PFb, 3- HP U — ;i/ 0.45mL & <fc 

Kl*U^A 0.75g £*ra*.> 90t:T 2 B#F B m#bfc 0 7^5511 Lfe^> 

MIS*7Ai/DYh^77^ — nn*JVA:^^y-il' = 8:l- 

5:l)?18L,lfiltO l-{2-[2-(2-^"^^;l/)X h 3r ~>] X ^ ;l/}-3- 1° □ >J ^/ 
— ;p 0.51g Srttfeo 

IR^ea^em- 1 : 3422,2938,1112,820,749 
15 NMR(CDC1 3 ) 5 : 1.5-1.9(lH,m),2.0-2.5(3H,m),2.5-3.0(4H,m), 

3.05(2H,t,J=7Hz),3.59(2H,t,J=6Hz),3.75(2H,t,J=7Hz),4.2-4.4(lH,m), 

7.2-7.6(4H,m),7.6-8.0(3H,m) 

mnm 6 9 

i-{2-[2-(2-±7^;i/)x h^^]x5=-;i/}-3-tf n u — ;p • a.^mm.<Dmm. 



mmw 1 7 £ mtuc it, ^^n© i-{2-[2-(2-^-7^;w)x h^e^x^ 

IRCKB^cm" 1 : 3366,2945,1405,1113,820,720 

NMR(DMSO-d 6 ) 5 {it : 1.6-2.3(2H,m),2.7-3.5(8H,m),3.5-3.9(4H,m), 
25 4.2-4.5(lH,m),7.4-7.6(3H,m) ) 7.7-8.0(4H,m) 
^Jfi0!l 7 0 

(3R,4S)-l-{2-[2-(l-^>V^^-^i>-5-^^)X h ^ ->]X^;l/}-3,4- fcf n U 



5 




+ 




20 
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HCI 



OH 



OH 



OMs 



+ 



HN 



OH 



OH 



2.50g £ N,N-^^fJ^Jl/A7 5 F 25mL Ci^t, C © \Z (3R,4S)-3,4- 
5 tfn U ¥>V3r — )V 'ISLWiL 1.40g*<kOt h ij xfJV75 > 4.70mL 

X. 2mol/L TKK-fU^- h U ^AtK^^T pHIO KUWSEU, WHtS L fco 

10 ;l/A:^37 /-;P = 8:l-5:l)T?«l«b, Htfeift 4fcO(3R,4S)-l-{2-[2-(l-^ > ■ 
•fry x >-5--f ;I/)X b^r->]X^;V}-3,4-t°n U > ? >^^- — ;P 0.84g 
IRCnea^cm 1 : 3390,2940,1438,1111,1050,703 

NMR(CDC1 3 )<? fit : 2.5-3.0(6H,m),3.00(2H,t, J=7Hz),3.55(2H,t, J=6Hz), 
3.70(2H,t,J=7Hz),4.0-4.3(2H,m),7.21(lH,dd,J=l,8Hz),7.28(lH,d,J=5Hz), 
15 7.43(lH,d,J=5Hz),7.66(lH,d,J=lHz),7.80(lH,d,J=8Hz) 

mmm 7 1 

(3R,4S)-l-{2-[2-(l-^>^^^^x>-5--r;i/)X ^-3,4-HDiJ -J 



20 1 tRICbT, M^II©(3R,4S)-l-{2-[2-(l-^>V*3^:7x>- 

5--f ;i/)X b^>]X5F-;V}-3,4-k°n U — )V • 

IRCKBrJcm" 1 : 3194,2854,1365,1348,1130,1111,820,712 
NMR(DMSO-d 6 ) 5 W. : 2.8-4.0(12H,m),3.9-4.3(2H,m),7.2-7.5(2H,m), 
7.7-8.2(3H,m) 

25 mmm 7 2 

tert-^^;l/=l-{3-[2-(l-^>y^4-7x>-5-<;l/)X h+^D fcf;i/}-3-tf n 
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cor" 



OMs 



+ hnO- 



NHBoc 




0.70g * N,N--;^f;WJVA7 5 F 7mL \Z.mMls > tert--f^)V 
=3-tf n U h-M 1.03g£<fctK h U If^7 5 > 1.86mL 

*»n^-> 90^ t 2ir«»tfc. ^spbfctt, RjfeiB'&*t7K*«fcac»ttx 

^)V?tlMX, 6mol/L Itl? pHIO KlHSEb, 

-5-^ ;P)x h + y]7°n tf;i/}-3-H n U i?~;]/#;wi^ — h i.i2g 

NMR(CDC1 3 ) 5 i$. : 1.2-1.9(3H,m),1.44(9H,s),1.9-3.0(7H,m), 
2.99(2H,t,J=7Hz),3.49(2H ) t,J=6Hz),3.67(2H,t ) J=7Hz),4.0-4.3(lH,m), 
7.19(lH,d,J=8Hz),7.27(lH,d,J=5Hz),7.42(lH,d ) J=5Hz),7.66(lH,s), 
7.79(lH,d,J=8Hz) 

mmm 7 3 

l-{3-[2-(l^> v /ft7x>-5-'fJV)I h^v]7°n fcf;i^}-3-fc:P U5>>73 



tert-^5 L ;i/ = l-{8-[2-(l-^> l/^^^x >-5--Ol/)X h+'^n t^>-3-tf □ 
iJ^-JV^JP/U-b 1.12g SffcKX^;!/ 7.0mL Kl?§#Fb, 
6mol/L*S[» 1.86mL*ftl^.. ll©IIDllPJI!fc*8Kbfc. iftSflLfclfc, MJKH^tlfc 
7X*3<trK^KX^;i/^JP^., 2mol/L TKMfl^ b U # AtK^^T pHIO \ZMM 

7^^->7A«b> »ETte»»SSSUfc. SI«4*7A^n7 h ^ 
77>f n nafJ^A:^ ^ 7 — JP = 30:1-20: 1)T?**JK L » Sfejftfiifttf 

© l-{3-[2-(l-^>V^^^x >-5--f ;V)X h^v]~7°D t°;v}-3-k°n U^>75 
> 0.38g 

IRCnea^cm" 1 : 3357,2937,2861,2796,1146,1108,755,701 



NHBoc 




20 
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NMR(CDClg) <5 |t : 1.2-1.9(4H,m),1.9-2.8(7H,m),2.97(2H,t,J=7Hz), 

3.48(2H,t,J=6Hz),3.66(2H,t,J=7Hz),7.19(lH,d,J=8Hz), 

7.23(lH,d,J=5Hz),7.39(lH,d,J=5Hz),7.64(lH,s),7.77(lH,d,J=8Hz) 

umm 7 4 

l-{3-[2-(l-^>V^^ 7 x >-5-^C h^^l^n t°;i/}-3-tfD 'Jy>7 5 




mmm 1 7 t^ciT, i-{3-[2-(i-^>^^^-^x>-5--r;i/) 

x h^i/]^n tf;i/}-3-k°n u v>T 5 > • ^adt*#fc„ 

10 IRCKB^cm" 1 : 3390,2871,1614,1310,1122,766 

NMR(DMSO-d 6 ) 6 fit : 1.5-1.9(2H,m), 1.9-2.9(8H,m),2.92(2H,t, J=7Hz), 
3.3-3.7(lH,m),3.43(2H,t,J=6Hz),3.62(2H,t,J-7Hz),7.25(lH,d,J=8Hz), 
7.39(lH,d,J=5Hz),7.72(lH,d,J=5Hz),7.73(lH,s),7.90(lH,d,J=8Hz) 

15 N-(l-{3-[2-(l-^ > x >-5-^ ;i/)X h ^ v]"7°n tf ;P}-3- tf Dijy- 



NHAc 



i-{3-[2-(i-^> v^^ty x >-5-^r ;i/)x h^->]y°n t?;i/}-3-t!n u^>75 

> 0.50g *±^fb^^^> 5mL fc^^fL, -60*CtC7££P^ iOMUb'Jl 
f > 0.27mL *«tr^T'fe5 L ;i'^ p U H 0.14mL &ito%.. £t&T? 1 NfWfll 

50:l-10:l)TlSISb, Htfelft^© N-(i:{3-[2-(l-^ > 1/9^ 7 x >-5-< ^)X h 

25 *z/]7°u tf;i/}-3-tf n U ^x;i,)Tir o.55g £#fc„ 

ffi(neat)cm- 1 : 3292,2946,1654,1560,1110,757,702 
NMR(CDC1 3 )(5 i$. : 1. 5-1. 7(lH,m), 1.7-1. 8(2H,m), 1.94(3H,s), 
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2.13(lH ) q ) J=9Hz),2.2-2.3(lH,m),2.4-2.5(3H ) m),2.59(lH,dd,J=2,10Hz) ) 
2.86(lH,dt,J=4,9Hz),2.99(2H,t,J=7Hz),3.49(2H,t,J=6Hz), 
3.67(2H,t,J=7Hz),4.3-4.5(lH,m),5.8-5.9(lH,m),7.22(lH,dd,J=l,8Hz), 
7.28(lH,d ) J=5Hz),7.42(lH ) d,J=5Hz) ) 7.67(lH,d ) J=lHz),7.79(lH,d > J=8Hz) 

mmm 1 6 

N-(i-{3-[2-(i-^>v^^-^ x. >-5-< ;w)x h^~>]-7°n tr;i/}-3-tf n u >>x 



NHAc 



^W\2 li|W|#^bT, $^-&MliC0 N-(l-{3-[2-(l-^> y re >-5- 

io -i*;i/)x h^r->]y°n tf ;p}-3-k°n u vx;v)x-te h 7 5 F • mmms#fco 

IR(KBr)cm 1 : 3422,2868,2475,1664,1542,1343,1117,711 

NMR(CDC1 3 ) 8 m : 1.9-2.1(3H,m),2.05(3H,s),2.3-2.4(lH,m),2.4-2.5(lH,m), 
2.6-2.7(lH,m),2.8-2.9(2H,m),2.97(2H,t,J=6Hz),3.4-3.5(lH,m), 
3.51(2H,t,J=6Hz),3.6-3.7(lH,m),3.70(2H,t,J=6Hz),4.6-4.8(lH,m), 
15 7.22(lH,dd,J=l,8Hz),7.31(lH,d,J=5Hz),7.46(lH,d,J=5Hz),7.67(lH,s), 
7.81(lH,d,J=8Hz) 

N-(i-{3-[2-(i-^ >WHry x >-5--r ;P)x h =^>]:/n tf;i/}-3-tf n'J5?- 

^JB0!I 7 5 tmm\ZVX, n&f&WlO) N-(l-{3-[2-(M> l /?*7i>-5-< 

;i/)x h^->]7"n tf;i/}-3-tf n u y-^)^^>xj^>7 5 H 

IRCnea^cm 1 : 3270,2927,2856,1320,1148,1110,756 
NMR(CDC1 3 ) <5 £ : 1.6-1.8(3H,m),2.1-2.3(2H,m),2.44(2H,t,J=7Hz), 
25 2.50(lH,dd,J=6,10Hz),2.60(lH,dd,J=3,10Hz),2.77(lH,dt,J=4,9Hz), 
2.94(3H,s),2.99(2H,t,J=7Hz),3.48(2H,t,J=6Hz),3.68(2H,t,J=7Hz) > 
3.9-4.0(lH,m),4.6-4.8(lH,m),7.22(lH,dd,J=l,8Hz),7.28(lH,d,J=5Hz), 



WO 03/035647 PCT/JP02/10827 

69 

7.42(lH,d,J=5Hz),7.67(lH,d,J=lHz),7.79(lH,d,J=8Hz) 

mmm 7 8 

N-(l-{3-[2-(l-^> 1/^^-7 x >-5--T ;W)x htyjyn t°;i/}-3-t°n U 

1 7iill;bT, N-(l-{3-[2-(l^> > /f*7i>-5-'f 
;i/)X h=^->]:/n fcf;i/}-3-k°a U y-ik)/^>7J^>75 H ■ ya^tl?; 

IRCKB^cm 1 : 3250,2868,1718,1314,1165,1119,707 

NMR(DMS0-d 6 ) <5 -fit : 1.8-2.0(3H,m),2.2-2.3(lH,m),2.93(2H,t, J=7Hz), 

2.97(3H,s),3.0-3.1(3H,m),3.1-3.2(lH,m),3.2-3.3(lH,m),3.4-3.5(lH,m), 

3.45(2H,t,J=6Hz),3.63(2H,t,J=7Hz),4.0-4.1(lH,m),7.26(lH,dd,J=l,8Hz), 

7.40(lH,d,J=5Hz),7.4-7.6(lH,m),7.72(lH,d,J=5Hz),7.74(lH,d,J=lHz), 

7.90(lH,d,J=8Hz) 

mmm 1 9 

l-{3-[2-(l-^ >m7x>-MJHih* v] "7° n tf ;l/}-N,N- V * ^;i/-3- h° 
DUy>75 >©Sgji 

/ 



i-{3-[2-(i-^ > v^^" 77 x >-5--r ;i/)x h ^->]^°n tf ;i/}-3- tf n 'Jy>7$ 

> 0.43g ^ 7 — )l 8.6mL l£i#fi¥L<> 5t;(C^t, d <D mm \Z 37% ft )V 

y'J> o.35mL^«k^7KSi'fb:^^*^ h U >7A o.o9g £ijn*.* Mi? 17 mm 

WtWl^tco %0®T. 2mol/Lm^ 2.6mL ^SPA, SfiT?30^M 

7 -;i/ = 50:l-10:l)T*f g£b, M&ftiWO l-{3-[2-(M>^t7i>-5- 
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-T ;i/)x h^^>]7°n t°;H-N,N-^5P;i/-3-t°n u^>75> o.39 g 

IR(neat)cm- 1 : 2945,2862,2786,1458,1111,700 

NMR(CDC1 3 ) 6 {$. : 1.6-1.8(3H,m),1.9-2.0(lH,m),2.20(6H,s),2.2-2.3(lH,m), 
2.3-2.5(2H,m),2.50(lH,dt,J=8,12Hz),2.7-2.8(2H,m),2.8-2.9(lH,m), 
5 2.99(2H,t,J=7Hz),3.49(2H,t,J=7Hz),3.67(2H,t,J=7Hz), 

7.22(lH,dd,J=l,8Hz),7.28(lH,d,J=5Hz) ) 7.41(lH,d,J=5Hz), 
7.67(lH,d,J=lHz),7.79(lH,d,J=8Hz) 

mmm 8 o 

l-{3-[2-(l-^>V^^7 rc >-5--T ;i/)X h * ~>] ^ D fcf ;i>}-N,N->> ^ ^;i/-3- fc? 

10 nij5?>75>'rSllo»i 



S — S^^-" 2 HCI 

l-{3-[2-(l^> , /ft7i >-5-< ;P)X h + y ] 7° U t! JV}-N,N- ^ ^ ? ;V -3- k° 
U'Jy>75> 0.39g ^SSlfJl/ 4.0mL fC^^L, £<£>JMfc 3.25mol/L 

^^m^TK^-wmx^^^^ o.80mL ^irax., isi?iPiri> $s^5r-r 

l-{3-[2-(l-^>V^^-^x>-5--r;i/)X h^ri/]7°n fc: ;i/}-N,N-^ ^ 
3-tfnU^>T5> • -til 0.32g £#fco 
IRCKB^cm 1 : 2936,1437,1101,701 

NMR(CDC1 3 ) (5 fg : 1.9-2. l(2H,m),2.4-2.6(2H,m),2.84(6H,s), 
20 2.98(2H,t,J=7Hz),3.1-3.2(2H,m),3.4-3.9(4H,m),3.54(2H J t,J=5Hz), 

3.72(2H,dt,J=3,7Hz) ) 4.2-4.3(lH,m),7.24(lH,d,J=8Hz),7.35(lH,d,J=5Hz), 
7.43(lH,d,J=5Hz),7.71(lH,s),7.84(lH,d,J=8Hz) 

mmm 8 1 

i-{3-[2-(i-^ > "/T-^-y i >-5--r ;p)x h ^^jt'o tr ;v}-3-Tif / - 
25 ^ • 1/2 ? ^ St j£ 

S-^^ S-^v^ 1 1/2 HO,o^ 00aH 

l-{3-[2-(l.^> , /ft7i >-5-< ;i/)X h ^r">]^D tf ;i^}-3- 7 if 5^ v / — ;l/ 
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5.00g £X^ J — )V lO.OmL CliL, 70T:fcjJD§&^ JKD^^t', 7?J« 
0.99g ££nx.,30 ^PM^bfco £<Z>Mf~MX=P;l/ 30.0mL S«Tb,60 c C 
T 15 #HHfil#b, 1 BtP^^ttT St^C^ttlD^T 1 Hf P^jf^Lfco Wtiii 
£ML@mx^;l/TWb7c^ M&mMi<D l-{3-[2-(l-^> V^Jr 

5 7i>-5-^;P)Xh + ->]^aH;V}-3-7t*f^;-Jk-l/2 7?;HSI 5.83g 

IR(KBr)cm- 1 : 3258,2936,2862,1578,1360,1114,1109,707,665 
NMR(DMSO-d 6 ) <5 fit : 1.5-1.6(2H,m),2.60(2H,t, J=7Hz),2.91(2H,t, J=7Hz), 
2.9-3.1(2H,m),3.39(2H,t,J=7Hz),3.60(2H,t,J=7Hz),3.6-3.8(2H,m), 
10 4.1-4.3(lH,m),6.50(lH,s),7.25(lH,dd,J=l,8Hz),7.39(lH,d,J=5Hz), 
7.72(lH,d,J=5Hz),7.73(lH,d,J=lHz),7.89(lH,d,J=8Hz) 

mnm 8 2 

i-{3-[2-(i-^>y^^-^x>-5-^;i')x h^yjyn tf;w-3-7-tf y — ;u 

15 

( 1 ) 3-[2-(l-^> , /ft7i>-5-^JV)X h^r>-]yn t°^">m 5.00g £ h^X 
> 12.5mL till, N,N-y^f ;V*^A75 F O.lmL ^illPt, 15^^^ 
1.68mL§iTUfct, 1 B^PBljl^L-feo ^CDRjSrg'&^Sr, 

3-t K U^l/T^^-Jy ' 1/2 4.44g 3o£Z$7km.iti- h U y A 3.76g 

A&UTbif^yj —(mMW.;>7 unftJVA-.T-tb > = 3:1-1: l)T*tiS b , 
-f V 7°n b^l/X-^-;!/^ e^il'ffcL. ^S-fe^^cD 3-[2-(M> , /ft7i >- 
25 5-< Jl/)X h ^ ~>]-l-(3-t F n ^y.l-7f ?^-^)-l-7°D A' 7 > 5.48g 

IRCKBiOcm- 1 : 3316,2875,1610,1481,1112,992,706 

NME(CDC1 3 ) 6 fit : 2.2-2.4(2H,m),2.98(2H,t, J=7Hz),3.6-3.8(5H,m), 
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3.8-4.0(lH,m),4.1-4.3(2H,m),4.4-4.4(lH,m) ) 7.20(lH,dd,J=l,8Hz) 5 
7.28(lH,dd,J=l,5Hz),7.41(lH,d,J=5Hz),7.6-7.7(lH,m),7.79(lH,d,J=8Hz) 
( 2 ) 3-[2-(l^> , /ft7i>-M ;i/)X b4^>]-l-(3-t Fn*'>-l-7f5 1 5' 

n;i/)-i-^n/\° y > s.oog £^ h ^ t Fd77> 20mL l:i#L^ 7jc ^ f b ^ t> 
5 h U 1.09g S^Emlfc, 10tT?H7yft*')*-f h5kH075>« 

# 4.25mL ffifflT? lHSM, 40^T 3 B#P B 1«#Lfeo lO'ClC^^^, 
SfS^^i t 6mol/L It 30mL SfT L , 1 1$ J! «£ U & . #3fl®K MEET 

tiSiiSEsaiiffiL', »mx^;i/^sn^., 20%*^^^- h u o atRIMt? p H9.4 

A^DT h^7 7^-(IIt;^nn*JVA:^^/ -;i/ = 20:l-10:l)T*t S 
t, h;i/X>- 5M V tf;i/X — (l:3,14mL) 6 jig H -ft L , l-{3-[2-(l- 
^ > t 7 x > -5-^ h ^ ~>] 7' n tf t'f y 7 " JP 2.31g S» 

fee 

15 ^I«8 3 

l-{3-[2-(l-^>yft7i >-5--f 7l/)X h ^->]7°n fcf ;l/}-3-Tif ^ 7 - 



l-{3-[2-(l-^> , /ft7i >-5-< ;W)X h + y]7n t? JW-S-Tif^^ / —)V 
20 8.00g S7t h > 56mL C^^b, T 1/ -f >^ 3.19g * JP , 60t: in & b & 

M-fe^H© l-{3-[2-(l-^ > 7 i >-5-< JV)I b ^'>]^D f JH-3-7t'f 

*J J — )V • 7l/-f >tl 9.89g 

NME(DMSO-d 6 ) 5 fit : 1.6-1.8(2H,m),2.93(2H,t J J=7Hz),3.13(2H,t,J=7Hz), 
25 3.43(2H,t,J=6Hz),3.63(2H,t,J=7Hz),3.7-3.9(2H,m),4.1-4.3(2H,m), 

4.4-4.5(lH ) m),6.04(2H,s),7.26(lH,dd,J=l,8Hz) J 7.40(lH,d,J=5Hz), 

7.7-7.8(lH,m),7.74(lH,d,J=5Hz),7.92(lH,d,J=8Hz) 

mmm 8 4 





0^v^.N^>-OH 



CO s H 
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i-{3-[2-(i-^ > y >-5--r ;w)x h^->]^n t°;w-3-T-t£ g^s? y - 
i-{3-[2-(i-^> v^*? x >-5-< ;i/)x h^e/]y°D tf;i/}-3-T-tf^i^/ — ;i/ 

10. Og §Stlf^ 20mL -f V7°D/U-J1' 20mL 

T^5im(61%)2.60mL S^TLfco £ COSiS^-^t) tftftX^ 60mL SrlS 

i-{3-[2-(i-^>y^*7 i >-5-< ;i/)x h^>]7°n k°;i/}-3-Tif^^y-;i/ • 

sgm^ ii. 3 g £#fc„ 

IRCKBrJcm 1 : 3354,2880,1385,1107,712 

NMR(DMSO-d 6 ) 5 {jt : 1.6-1.8(2H,m),2.93(2H,t, J=7Hz),3.1-3.2(2H,m), 
3.44(2H,t,J=6Hz),3.64(2H,t,J=7Hz),3.7-3.9(2H,m),4.0-4.4(2H,m), 
4.4-4.5(lH,m),7.27(lH,d,J=8Hz),7.41(lH,d,J=5Hz),7.74(lH,d,J=5Hz), 
7.74(lH,s),7.92(lH,d,J=8Hz) 

mmm 8 5 

i-{3-[2-(i-^ > W3r 7 x >-5--r ;i/)x h ^ v]-7°n H;i/}-3-Tif ^v 5 y — 



OH 

HO^ ^CC^H 



l-{3-[2-(l-^>V^^^ x >-5--T ;P)X b^->]^n k°^}-3-Xi£ ^v 5 / —)V 
10. Og ^iiXf^ 40mL CSiL, L-i5t 5.15g £>cfcr/X^ 7 — ;l/ 40mL 
£JtlX., GSr^JP^b^^bfeo 50°CT 20£-j*#^ |WISTr#^X^;i/ 40mL 

^?itTb, $ t>\z 20-30^1: i B#p^3t#L7io mmm&mwL, m^Mi<d 
i-{3-[2-(i-^>y^^- 7 x >-5-< ;p)x h^r^]7°D tf )i}-3-7 if ^ v J - ;v • 

L-1511 13. 9g £#fc 0 
IRCKB^cm- 1 : 3318,2807,1305,1126,679,483 

NME(DMSO-d 6 ) <5 U : 1.5-1.7(2H,m),2.82(2H,t, J=7Hz),2.92(2H,t, J=7Hz), 
3.2-3.4(2H,m),3.41(2H,t,J=6Hz),3.61(2H,t,J=7Hz),3.8-4.0(2H,m), 
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4.02(2H,s),4.2-4.4(lH,m),7.26(lH,dd,J=2,8Hz),7.40(lH,d,J=5Hz), 
7.73(lH,d,J=5Hz),7.7-7.8(lH,m),7.91(lH,d,J=8Hz) 

%mm 8 6 

i-{3-[2-(i-^ > w-ar y x. >-5--f ;i/)x h ^ ^]-7°n tf ;i/}-3-T-tf ^ v y 
;v • 1/2 ^/\^mm.(DmM 



lO.Og £@tmx5P;i/ 30mL fClML, 3A^| 2.03g£,£7JW V^n/V-Jl' 

m&h ?>x;x* 30 ttmmwvko «fftii^«b, ^fiftn© i-{3-[2-(i-^> 
vnry ^ >-5--r ;v)x b^>]:/n k°;v>-3-Tif 3^ y — ;p • 1/2 ^a^ii 

11. lg £t#/c» 
IRCKB^cm" 1 : 3250,2936,1576,1361,1109,707,652 
NMR(DMSO-d 6 ) <5 fit : 1.4-1.6(2H,m),2.35(2H,s),2.46(2H,t, J=7Hz), 
2.7-2.9(2H,m),2.91(2H,t,J=7Hz),3.38(2H,t,J=6Hz),3.5-3.6(2H,m), 
3.59(2H,t,J=7Hz),4.1-4.2(lH,m),7.25(lH,dd,J=2,8Hz),7.39(lH,d,J=5Hz), 
7.72(lH,d,J=5Hz),7.7-7.8(lH,m),7.90(lH,d,J=8Hz) 



i-{3-[2-(i-^ > s J3-ar y >-5-< ;i/)x h ^->]y n t° ;i/>-3-Tif y - 



i-{3-[2-(i-^>y^^-^ x >-5-< ;i/)x h =^>]:/n tf;i/}-3-T-{f ^ v s—jv 

lO.Og 5I^/-J1^ 14.4mL ^X>I? • 1 7KfP% 7.21g 50*0 

KlMU^$?L7 v c.50 c CT#MX5P^ 35mL4o=};t/X^ y-;i/ 5.6mL 
25ttI#Lfc. SJ!S?m-a-t)«: 40t:(CSP^^, tH5 1 Jl'(45mL)$iTb> 
40<CT io 10-20^-^ 1 B#p H 1jt#L7Cot/rttsa*l!t¥xL, te^H© 1- 




mms 7 
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{3-[2-(i-^ > v?-* y x >-5-< ;i/)x h * ~>] 7 n tf ;v>-3-T-fe*^ 5? y • ^ 

I>il 14.9g £#fco 
IRCKB^cm- 1 : 3374,2943,1720,1224,1104,706 
NME(DMSO-d 6 ) 5 fit : 1.6-1.7(2H,m),2.50(2H,d,J=15Hz), 
5 2.58(2H,d,J=15Hz),.93(2H,t,J=7Hz),2.99(2H,t,J=7Hz),3.42(2H,t,J=6Hz), 
3.5-3.6(2H,m),3.63(2H,t,J=7Hz),4.0-4.1(2H,m),4.3-4.4(lH,m), 
7.26(lH,d,J=8Hz),7.40(lH,d,J=5Hz),7.73(lH,d,J=5Hz),7.7-7.8(lH,m), 
7.91(lH,d,J=8Hz) 
8 8 

10 l-{3-[2-(l-^>V^^7 x >-5-^ ;U)X b + y]^D k°;l/}-3-X-t£5Pi^^=^ 

( 1 ) 3-[2-(l-^>V^^-^x >-5-<;P)X h^y]-l-(3-t F n^r^-l-T-tf^X 
^)-l-7°D/U > 0.70g ^mt^^U> 7mL h U X^ 

15 Jl/T 5 > 0.57mL ^iliWTL. b°C\Z.^mk. ^.it ^ > V< ^ 0.42mL £ JP > IrI 
^J^T 1 B#^«#bfeo SJS^-g-#)tC7K§inx., 2mol/Lti-e pHl fcjW&L, 

hJl/X>:WXf ^ = 5:l-2:l)TiIb, Mfift&^O l-{3-[2-(l-^ > ^ t7 
20 x>-5--T;V)X h + '>]7°n/V ;l/}-3-Tif^^x;l/=^>^/X— h 0.45g & 

IRCnea^cm 1 : 2873,1719,1654,1451,1274,1117,714 

NMR(CDC1 3 ) 5 lit : 2.3-2:4(2H,m),2.99(2H,t, J=7Hz),3.72(2H,t, J=7Hz), 
3. 7-3. 8(2H,m), 4.0-4. 3(2H,m), 4.3-4. 4(lH,m), 4.4-4. 6(lH,m), 
25 5.2-5.4(lH,m),7.1-7.3(2H,m),7.41(lH,d,J=5Hz),7.46(2H,t,J=8Hz), 
7.5-7.7(2H,m),7.78(lH,d,J=8Hz),8.0-8.1(2H,m) 
( 2) l-{3-[2.(l-^> , /?t7x>-5W;P)I h^y]7°nAV < ;i/}-3- T if ^ V 

- ;l/=^ > i /x- h 0.5lg ^7h7hFn77> lmL ^jftff ifc^TC> 
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# 7 h 7 t F n 7 7 y$kfo(D lmol/L ^h^fc F077 6.8mL £ 

|Tt> SST 22 BtP^jt^bfco S^^^r^tX^ 7 6.2mL ^iPX., 4 

5 uA^nmi^, MEET lzmm&13=kl> fc 2£©tf£# 5 b tf 7 7 4 - 

h^X>:@^^X^;l/ = 5:l-^7 n n7is;l/A)-T?*S«L, SSfiift l-{3- 
[2-(i-^>y^^-^ i >-5--T )]/)x. h + y]7°n t:;i/}-3-T-if ^i?-;i/=^ >v* 

X— h 0.33g £#fco 
IRCnea^cm" 1 : 2941,1718,1274,1115,755,713 
10 NMR(CDC1 8 ) <5 fit : 1.6-1.7(2H,m),2.54(2H,t, J=7Hz),3.00(2H,t, J=7Hz), 
3.0-3.2(2H,m),3.49(2H,t,J=6Hz),3.67(2H,t,J=7Hz),3.7-3.8(2H,m), 
5.2-5.3(lH,m),7.22(lH,dd,J=2,8Hz),7.28(lH,d,J=5Hz),7.40(lH,d,J=5Hz), 
7.45(2H,t,J=8Hz),7.5-7.6(lH,m),7.6-7.7(lH,m),7.79(lH,d,J=8Hz), 
8.0-8. l(2H,m) 

15 mmm 8 9 

l-{3-[2-(l-t >m7x>-5--f^)xF^ 7° n tf ;W-3-T if^ v x ;|/=^ 



i-{3-[2-(i-^>v^^-^x >-5--r ;i/)x F^^yn tf;i/}-3-Xi£ 5^> 5 x;i/=^ 

20 F O^SgSStXfJl/ 3mLtML, 7 K >t 0.07g §in^.> JJP 

Sb^^Lfeo MJfc^l^^iiPL, «ftHiSMUT, l-{3-[2-(l-^>V^ 
sf-y x >-5--r ;i/)x b ^ v]-7°n tf ;i/}-3-T-if ^i?x;i/=^ > v*x — F • Tl/'f 

>I?i& 0.15g £#fc„ 
IRCKB^cm" 1 : 2872,1732,1454,1358,1270,1119 
25 NMR(DMSO-d 6 ) 5 « : 1.6-1.8(2H,m),2.94(2H,t,J=7Hz),3.1-3.3(2H,m), 
3.46(2H,t,J=6Hz),3.65(2H,t,J=7Hz),4.1-4.3(2H,m),4.4-4.6(2H,m), 
5.3-5.5(lH,m),6.04(2H,s),7.26(lH,d,J=8Hz),7.39(lH,d,J=5Hz), 
7.58(2H,t,J=8Hz),7.7-7.8(3H,m),7.91(lH,d,J=8Hz),8.0-8.1(2H,m) 




OBz 



OBz 



C0 2 H 
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mnm 9 0 



5 (1) 3-[2-(l-^ >yf 1 7 1 >-5--f Jk)l h ^ '>]-l-(3-k F n ^ ->-l-7if 

^)-l-7°n/V> l.OOg ttmk*^V> 8mL Kilt, ^<7^?§^fch 0 'J^> 
0.40mL Jk^T'Trtf/tn-r ;V^7 n U F 0.48mL ?:iJP^., SMT 22 1^ 

i-{3-[2-(i-^> , /ft7i >-5--f ;i/)x h^^]7n a° y -f ;i/}-3-Ti£ ^^x;v 
= tf;t i/— h i.20g&#fc. 

IR(neat)cm- 1 : 2972,1730,1655,1458,1282,1151,1112,703 
15 NMR(CDC1 3 ) <5 lit : 1.21(9H,s),2.2-2.4(2H,m),2.99(2H,t, J=7Hz), 
3.6-3.8(4H,m),3.8-4.1(2H,m),4.2-4.3(lH,m),4.3-4.5(lH,m), 
4.9-5.1(lH,m),7.1-7.3(2H,m),7.42(lH,d,J=5Hz),7.6-7.7(lH,m), 
7.80(lH,d,J=8Hz) 

(2) ^Jfi0»J8 8 (2) tra^KlbT, l-{3-[2-(1^7 , /ft7i>-5-'f^) 

20 x h^r->]yn tf;V}-3-T-if^^x;i/=Hn V- V 

IR(neat)cm- 1 : 2938,1727,1283,1156,1110,756,702 
NMR(CDC1 3 ) <5 ft : 1.20(9H,s), 1.5-1. 7(2H,m),2.50(2H,t,J=7Hz), 

2.8- 3.0(2H,m),2.99(2H,t,J=7Hz),3.47(2H,t,J=6Hz),3.6-3.8(4H,m), 

4.9- 5.1(lH,m),7.22(lH,dd,J=2,8Hz),7.2-7.3(lH,m),7.42(lH,d,J=6Hz), 
25 7.6-7.7(lH,m),7.79(lH,d,J=8Hz) 

^J60»J 9 1 

i-{3-[2-(i-^ > ( /ft7i> -5-< ;i/)x h ^ ->] ^ n tf ;i/}-3- t if v x ;i/= fcf 




OPiv 
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C0 2 H 



MUM 8 9 tMICIT, l-{3-[2-(l-^> x >-5--f ;W)X h^->]7° 

□ tf;i/}-3-T-tf ^i^x;p=tf;i i/— h • t i/-f >^±&£#fc 0 

IR(KB r )cm" 1 : 2866,1740,1578,1452,1356,1165,1120,870 
NMR(DMSO-d 6 ) 6 fit : 1.18(9H,s),1.6-1.8(2H,m),2.8-3.0(2H,m), 
3.0-3.3(2H,m),3.3-3.6(2H,m),3.5-3.7(2H,m),3.9-4.1(2H,m), 
4.3-4.5(2H,m),5.0-5.2(lH,m),6.05(2H,s),7.26(lH,d,J=8Hz), 
7.40(lH,d,J=5Hz),7.7-7.8(2H,m),7.91(lH,d,J=8Hz) 

mmm 9 2 

i-{3-[2-(i-^> 4 /ft7i >-5--r ;i^)x h^^j^a tf ;H-3-7t^y-;v=^ 
5p hell 



(1) §*l«!|9 0 (1) tmmiZLT, l-{3-[2-(l-^> V^^y x >-5-i )V) 

x h^>/]7°n/v <;i'}-3-T-tf^v — ;i/=^^;i/=*-^^— b £#fco 

IRCnea^cm" 1 : 2943,1751,1272,1110,791,705 

NMR(CDC1 3 ) <MI : 2.2-2. 4(2H,m),2.99(2H,t,J=7Hz), 3.7-3. 8(2H,m), 
3.71(2H,t,J=7Hz),3.82(3H,s),3.9-4.0(lH,m),4.0-4.3(2H,m), 
4.3-4.4(lH,m),4.9-5.1(lH,m),7.21(lH,dd,J=l,8Hz),7.29(lH,d,J=5Hz), 
7.42(lH,d,J=5Hz),7.6-7.7(lH,m),7.80(lH,d,J=8Hz) 

(2) ^Ii^!l8 8 (2) t.mmz\^X, 1-{3-[2-(1-^> n /^^^x >-5--Y ;p) 

x b + j/]^a k°;i/}-3-THf ^^x;i/=^^;i/=^j — s£* — h £#fc 0 

IR(neat)cm- 1 : 2952,2858,1749,1442,1271,1109,792,704 
NMR(CDC1 3 ) 8 {it : 1.5-1.7(2H,m),2.49(2H,t, J=7Hz), 2.9-3. l(4H,m), 
3.46(2H,t,J=6Hz),3.6-3.7(4H,m),3.78(3H.s),4.9-5.1(lH,m), 
7.21(lH,dd,J=2,8Hz),7.28(lH,dd,J=l,5Hz),7.42(lH,d,J=5Hz), 
7.6-7. 7(lH,m),7.79(lH,d,J=8Hz) 
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mnm9 3 

i-{3-[2-(i-^>yft7i >-5--r ;i/)x h =^>]:/n if ;i/}-3-y -tf 5^^n;p=^ 
5 i-{3-[2-(i-^>v^^-^x>-5-^ Jl/)x h^^>]^n tf;W-3-7-t£ ^>5-;l/=^ 

^^iJ-*^- h 0.31g ^SiXf ^ 7mL iCiil, 

m o.iog £^&b«x5p^ lmL *M£jjn*_> s^T^^Lfco wmssjsm 

i-{3-[2-(i^> l 7ft7i>-5-^^)i h^y]7'n tf ;i/}-3-Ti?^e?x;i/= 
^^;i/=^7 — ^^-h — >^^mmo.34g^#fc 0 

10 IRCKB^cm 1 : 2863,2594,1753,1444,1278,1112,719 

NMR(DMSO-d 6 ) 6 {Ot : 1. 6-1. 8(2H,m),2.92(2H,t,J=7Hz), 3.0-3. l(2H,m), 
3.42(2H,t,J=6Hz),3.62(2H,t,J=7Hz),3.74(3H,s),3.9-4.0(2H,m), 
4.2-4.3(2H,m),5.0-5.2(lH,m),7.26(lH,dd,J=l,8Hz),7.40(lH,dd,J=l,5Hz), 
7.7-7.8(2H,m),7.90(lH,d,J=8Hz) 

is mmm 9 4 

i-{3-[2-(i-^ > ( /f*7i> -5-< ;i^)x b ^ v] :/ D t° ;l/}-3- X -t£ x ;i/=x 
^°-y n >^ rjy-°-Y N > oco ^ p^O^N>OCO, E , 

(1) ^JS^il 9 0 (1) tlWia^bT, l-{3-[2-(l-^ > v*^3- 7 x >-5--f ;p) 
20 X h + y]7°n/V^ ;i/}-3-Tif ^^x;i/=x^;i^=^-#^— h£#fco 

IRCnea^cm 1 : 2942,2873,1747,1654,1450,1260,1111,791,704 
NMR(CDC1 3 )<5 lit : 1.32(3H,t, J=7Hz),2.2-2.4(2H,m),2.99(2H,t,J=7Hz), 
3.7-3.8(2H,m),3.71(2H,t,J=7Hz),3.9-4.0(lH,m),4.0-4.2(lH,m), 
4.2-4.3(lH,m),4.22(2H,q,J=7Hz),4.3-4.4(lH,m),4.9-5.1(lH,m), 
25 7.21(lH,dd,J=2,8Hz),7.29(lH,d,J=5Hz),7.42(lH,d,J=5Hz), 
7.6-7.7(lH,m),7.80(lH,d,J=8Hz) 

(2) mmmss (2) ^m^lt, i-{3-[2-(i-^> > /^^-^x >-5--r ;io 
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x h ^->]7°n tf;i/}-3-Tif ^>*x ;i.=xf JI/=*- h 
IR(neat)cm- 1 : 2941,1750,1262,1110,1049,792,704 

NMR(CDC1 3 ) 5 fit : 1.31(3H,t,J=7Hz),1.5-1.7(2H,m),2.50(2H,t,J=7Hz), 
2.9-3.1(4H,m),3.46(2H,t,J=6Hz),3.6-3.7(4H,m),4.19(2H,q,J=7Hz), 
4.9-5.1(lH,m),7.21(lH,dd,J=2,8Hz),7.28(lH,dd,J=l,5Hz), 
7.42(lH,d,J=5Hz),7.6-7.7(lH,m),7.79(lH,d,J=8Hz) 
MM 9 5 

i-{3-[2-(i^> > /ft7i >-5--r ;P)x h^r->]^n tf ^}-3-T -tf ^ x ;i/=x 



\ S A^ O S- J W J (CO a H) 2 

mnm 9 3 tutcbt, i-{3-[2-(i-^>v^^-^i>-5--r ;i/)x b^>-]y° 

IRCKBiOcm- 1 : 2932,2864,2583,1748,789,719 

NMR(DMSO-d 6 ) <5 {@ : 1.23(3H,t,J=7Hz),1.6-1.8(2H,m),2.92(2H,t,J=7Hz), 
3.0-3. l(2H,m),3.43(2H,t,J=6Hz),3.62(2H,t,J=7Hz),3.9-4.0(2H,m), 
4.16(2H,q,J=7Hz),4.2-4.3(2H,m),5.0-5.2(lH,m),7.26(lH,dd,J=2,8Hz), 
7.40(lH,d,J=6Hz),7.7-7.8(2H,m),7.90(lH,d,J=8Hz) 

mmm 9 6 

l-{3-[2-(l-^> , /f*7i>-5-^l/)I h+y]7°D if ;i^}-3-(^ h ^ 

( 1 ) 3-[2-(l-^> , /ft7i >-5--T ;i/)X b^>]-l-(3-t F n^^-i-T-tf^x 
^)-l-7°n/W > 1.52g &^t*?-U > 8.5mL ^J&$?t^ £<D}«kI N,N-V 
•1 , V7°nt; < )Hf;i/7 5> 2.6mL &m?L. 5*C ^DD^fJ^?^ 
X-^rJU 1.0mL£Jtl^ ft^T? 17 H# flU flg # L o \Z7k& & 
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~7 4 — (flINttt; hJl/X>:Stl^JV = 3:l-l:l)TilL, 3-[2-(l-^> 
1 /ft7i>-5-^Hl h =^>]-l-[3-(;* h*^* h^$/)-l-Tif^> ? n;i.]-l- 
7°n n j > i.40 g ^#7c 0 

IRCnea^cm 1 : 2941,2867,1654,1112,1055,919,704 
5 NMR(CDC1 3 ) 6 fit : 2.3-2.4(2H,m),2.99(2H,t, J=7Hz),3.37(3H,s), 
3.7-3.8(2H,m),3.72(2H,t,J=7Hz),3.8-4.1(2H,m),4.1-4.4(3H,m), 
4.60(2H,s),7.21(lH,dd,J=2,8Hz),7.29(lH,d,J=5Hz),7.42(lH,d,J=5Hz), 
7.6-7.7(lH,m),7.79(lH,d,J=8Hz) 
(2) 8 8 (2) £HtJ$tfCLT, l-{3-[2-(M> 4 /f t7x>-5-'f 

io x h^e/]7"n \f.)V}-z-{* h*~>* h =^>)Xif 5Fi?>£#fc„ 

IRCneatOcm" 1 : 2943,1113,1059,1012,919,703 

NMR(CDC1 3 ) 6 m : 1.5-1.7(2H,m),2.49(2H,t, J=7Hz), 2.8-2. 9(2H,m), 
2.99(2H,t,J=7Hz),3.36(3H,s),3.47(2H,t,J=6Hz),3.5-3.7(4H,m), 
4.2-4.3(lH,m),4.59(2H,s),7.22(lH,dd,J=l,8Hz),7.28(lH,dd,J=l,5Hz), 
15 7.42(lH,d,J=5Hz),7.6-7.7(lH,m),7.79(lH,d,J=8Hz) 

mmm 9 7 

l-{3-[2-(l-^>V^^"^ i >-5-< ;l/)X h^y]7°nf^}-3-(^ h ^ 5> ^ b 3r 



S-^^ S-^^ (C0 2 H) 2 

20 il«9 3i^i(IbT, l-{3-[2-(l-^> V^^-^ x >-5-< ;l/)X h ^->]^ 
n b°;i/}-3-(^ h^y^ b^->)7-tf^^> • 3- ^11 £f#fc 0 
IRCKB^cm 1 : 2866,1719,1624,1112,989,920,707 

NMR(DMSO-d 6 ) 5 : 1.6-1.8(2H,m),2.93(2H,t,J=7Hz),3.0-3.1(2H,m), 
3.29(3H,s),3.43(2H ! t,J=6Hz),3.63(2H,t,J=7Hz),3.7-3.9(2H ) m), 
25 4.1-4.3(2H,m),4.3-4.5(lH,m),4.60(2H,s),7.26(lH,dd,J=2,8Hz), 
7.40(lH,d,J=5Hz),7.7-7.8(2H,m),7.90(lH,d,J=8Hz) 
9 8 

i-{3-[2-(i-^>v^^-7 ^ >-5-< ;i/)x h^->]7°D i^;i/}-3-[(^ >^;p^-^ 
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•OBOM 




•OBOM 



(1) S li 9 6 (1) tmU\Zl,X, 3-[2-(H>'/ft7i>-5-^JHlf 

=^->]-i-{3-[(^> h^~>]-i-Tif 9--J~)\>}-i-?°un ; >*mtc 0 

5 IR(neat)cm- 1 : 2872,1654,1112,700 

NMR(CDC1 3 ) 6 -fit : 2.3-2.4(2H,m),2.99(2H,t, J=7Hz),3.7-3.8(2H,m), 
3.71(2H,t,J=7Hz),3.8-4.3(4H,m),4.3-4.4(lH,m),4.60(2H,s), 
4.73(2H,s),7.21(lH,dd,J=l,8Hz),7.2-7.4(6H,m),7.40(lH,d,J=5Hz), 
7.6-7.7(lH,m),7.79(lH,d,J=8Hz) 

io (2) mmm 8 8 (2) tusfcLt, H3-[2-a-^>y5 : t7i>-5-'r;v) 

IR(neat)cm- 1 : 2942,1196,1115,1060,700 

NMR(CDC1 3 ) 6 m : 1. 5-1. 7(2H,m),2.49(2H,t, J=7Hz), 2.8-3. 0(2H,m), 
2.99(2H,t,J=7Hz) ) 3.47(2H,t,J=6Hz),3.5-3.7(2H,m),3.66(2H,t,J=7Hz), 
15 4.2-4.4(lH,m),4.60(2H,s),4.72(2H,s),7.2-7.4(6H,m), 

7.22(lH,dd,J=l,8Hz),7.41(lH,d,J=6Hz),7.6-7.7(lH,m),7.79(lH,d,J=8Hz) 

mmm 9 9 

l-{3.[2-(l-^>!/?t7i>-5-^Jl/)I b^->]7"n tf;i/}-3-(h U ^)l**>>) 



( 1 ) 3-[2-(l^>'/?t7i>-HjHl h^>]-l-(3-t KD + M.yff- 
;l/)-l-y D A° y > 0.85g *h;i/X> 6.8mL KigflSL, Z. (D mWL \Z tf U 5? > 
0.34mL, 4-(i^^fJl/7 5 / ) tf U S> > 0.02g * «k jft-ffc h U 0.93g ttMX, 

50tT 3 B#raa#bfco N,N-y^fjl/*jl/A7$ F 0.85mL £JnA, $ S 
25 50^1? 24 P H 1^#Lfeo KJEffl-&«fc3k:fe«k WftX^PfciP*., ^i§S£ 



O- 



■OTr 



20 
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3rV]-l-[3-(b U fJl't^^-Uff^XJVl-l-yD/V y 1.15g £#7c„ 
IRCnea^cm 1 : 2940,2870,1654,1116,762,707 

NMR(CDC1 3 ) 6 lit : 2.18(2H,t,J=6Hz),2.94(2H,t, J=7Hz),3.5-3.8(8H,m), 
5 4.2-4.4(lH,m),7.1-7.5(18H,m),7.6-7.7(lH,m),7.73(lH,d,J=8Hz) 

(2) ^If|8 8 (2) tmmiZVT, l-{3-[2-(l-^>y'^^^x>-5-'f;l/) 
X h^^]7°D E;|/}-3-(b U 9 1 ;i/^-^r>')T-tf^^>^#fe„ 

IRCnea^cm" 1 : 2943,1492,1449,1104,706 

NMR(CDC1 3 ) 5 ig. : 1. 4-1. 6(2H,m), 2.3-2. 4(2H,m), 2.5-2. 7(2H,m), 
10 2.95(2H,t,J=7Hz),3.0-3.1(2H,m),3.37(2H,t,J=7Hz),3.61(2H,t,J=7Hz), 
4.1-4.3(lH,m),7.1-7.3(llH,m),7.3-7.5(7H,m),7.6-7.7(lH,m), 
7.77(lH,d,J=8Hz) 

mmm 1 o o 

i-{3-[2-(i^> 1 /ft7i>-5-^^)i h^v-j^n tf ;]/}-3-(h U^;i/^-^~>) 
15 Tif^^> • 



9 3 t^ltbT, l-{3-[2-(l-^ y 7?t7 x >-5-< h^->]^ 
P fc°;i/}-3-(h U ^Jl^^f v)T-tr^v ? > • v J. ^g^£#7c 0 
IRCKB^cm 1 : 2866,1491,1451,1155,1110,704 
20 NMR(DMSO-d 6 ) 6 W. : 1.4-1.6(2H,m),2.8-3.0(4H,m),3.34(2H,t, J=6Hz), 
3.4-3.6(6H,m),4.2-4.4(lH,m),7.23(lH,d,J=8Hz),7.3-7.5(16H,m), 
7.6-7.8(2H,m),7.88(lH,d,J=8Hz) 

mMM 10 1 

H3-[2-(l-^> , /5 : t7i>-Mik)x h^->]y 0 n t°;i/}-3-[(h U X5P;i/~> U 

25 ;l/)^^r>-]T-tf^^>0M3t 



(1) SIJSM 9 9 (1) tmMlZLX, 3-[2-(l-^> % /^^y x>-5-^;i/)X h 




»0- 



OTES 
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3r^]-l-{3-[(h U x^^y'J^t+yl-l-Tt^y^^-l-^D^V 
IRCnea^cm" 1 : 2954,2875,1654,1458,1113,1004,750 

NMR(CDC1 3 ) 6 {$. : 0.57(6H,q, J=8Hz),0.94(9H,t, J=8Hz),2.2-2.4(2H,m), 
2.99(2H,t,J=7Hz),3.6-3.9(5H,m),3.9-4.0(lH,m),4.1-4.3(2H,m), 
5 4.4-4.6(lH,m),7.21(lH,dd,J=2,8Hz),7.29(lH,d,J=5Hz),7.42(lH,d,J=5Hz), 
7.6-7.7(lH,m),7.79(lH,d,J=8Hz) 
(2) mmM8 8 (2) tmmiZVX, l-{3-[2-(M> i /ft7i>-5-^Jl/) 
x h^y]7°nHJH-3-[(h U x^;i/~> U ^]Tif 5P v>S#7Co 

IRCnea^cm- 1 : 2951,1380,1201,1114,865,747,701 
10 . NMR(CDC1 3 ) <5 ffi : 0.57(6H,q, J=8Hz),0. 94(9H,t,J=8Hz), 1.5-1. 7(2H,m), 
2.48(2H,t,J=7Hz),2.7-2.8(2H,m),2.99(2H,t,J=7Hz),3.46(2H,t,J=6Hz), 
3.5-3.7(2H,m),3.66(2H,t,J=7Hz),4.3-4.5(lH,m),7.21(lH,dd,J=2,8Hz), 
7.28(lH,dd,J=l,8),7.41(lH,d,J=6Hz),7.6-7.7(lH,m),7.79(lH,d,J=8Hz) 

mmm 102 

15 l-{3-[2-(l-^>V'^^-^rc>-5-< ;i/)X b^i^O tf ;l/}-3-(^ > V )V^T ^ ~>) 
7 if 5P^><D®ji 



8 XX — ""-W ' ' s v - "° Bn 

( 1 ) 3-[2-(M> > /ft7i>-5--fJl')X h^v]-l-(3-fc H P^->-l-Tif^X 
^).l-7°0/t; > l.OOg * N,N-y^fJWJl'A7$ H 8mL ^ CD ^ 

20 ?£KiKflsffi(i )i.90g43<k£^>>*;i/:7*n$ H o.97mL ^ipx.> Sfit 3i b#iw 

= 3:1-1:4)?HL, 3-[2-(l-^ > t 7 x >-5-< h + y 

25 [3-(^>> ? ;u^^>-)-i-Tif^> ? x;i/].i.yn nj y i.oog*#fc. 

IECnea^cm" 1 : 2869,1654,1112,754,700 

NMR(CDC1 3 ) 5 : 2.2-2.4(2H,m),2.98(2H,t, J=7Hz),3.6-3.8(4H,m), 
3.8-3.9(lH,m),3.9-4.0(lH,m),4.0-4.1(lH,m),4.1-4.3(2H,m), 
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4.40(lH,d,J=12Hz),4.44(lH,d,J=12Hz),7.20(lH,dd,J=l,8Hz), 
7.2-7.5(7H,m),7.6-7.7(lH,m),7.78(lH,d,J=8Hz) 

(2) mmmi(2) Lmmiz.is~c, i-{3-[2-(i-^> i /ft7i>-5-^i')ih + 

y]7°D tf ^}-3-(^ > -J )V * * is) 7 if ^ S J > & # . 
5 IRCnea^cm- 1 : 2939,1355,1194,1110,754,700 

NMR(CDC1 3 ) 6 m : 1.5-1.7(2H,m),2.48(2H,t, J=7Hz),2.8-2.9(2H,m), 
2.98(2H,t,J=7Hz),3.46(2H,t,J=6Hz),3.5-3.7(2H,m),3.65(2H,t,J=7Hz), 
4.1-4.3(lH,m),4.42(2H,s),7.21(lH,dd,J=l,8Hz),7.2-7.4(6H,m), 
7.41(lH,d,J=5Hz),7.6-7.7(lH,m),7.79(lH,d,J=8Hz) 

io mmm 103 

i-{3-[2-(i-^ > V^-^-y x >-5--r ;i/)x h=¥is]?°n tf;i/}-3-(^>^;i/^-^>') 



(CO a H) 2 



^HS#!|9 3£|W!*1HCLT, l-{3-[2-(l-^>yft7i >-5-^;l')X 
15 D tf;i/}-3-(^>> ? ;i'^^>')7if^> ? > • S'a ^S^£#7e:o 
IRCKB^cm" 1 : 2859,1111,700 

NMR(DMSO-d 6 ) <5 fit : 1.6-1.8(2H,m),2.92(2H,t, J=7Hz),3.06(2H,t, J=7Hz), 
3.42(2H,t,J=6Hz),3.62(2H,t,J=7Hz),3.7-3.9(2H,m),4.1-4.2(2H,m), 
4.3-4.4(lH,m),4.46(2H,s),7.26(lH,d,J=8Hz),7.3-7.5(6H,m),7.7-7.8(2H,m), 
20 7.90(lH,d,J=8Hz) 

mmm 1 0 4 

i-{3-[2-(i-^ > 1/^^-7 x >-5-^ ;i/)x h ~>] y° n t°;i/}-3-( b u ^Ji^t*^) 

25 2-(l-^>y?t7i >-5--f ;l/)-l-X^ / — ;]/0.54g£ WV-x> o.4mL£> 

50%(W/V)7K^-ft;^- b U # AtR?M 7mL fciHj® b , l-(3-^ D n 7° U t?;i/)-3-( h 
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77 4 —0&mWL;& n P*;]/A:^ ^ ;-JP = 75:l)TiiL, BfeittfiiftJK© 1- 
{3-[2-(l-^>!/?t7i >-5--f ;p)X h^v-]7'n tf;i/}-3-(h U 9~ )V ^ * ~>)X 
"if^>?> 0.59g 
HM#iJ 10 5 

l-{3-[2-(l-^> , /ft7i>-5-'( ;i/)X h+y]7n tf;i/}-3-(h U ^)V3r*z/) 



0O 2 H 
C0 2 H 

MMffl 89t IT, l-{3-[2-(l-^> V^^ry rc >-5--T ;i/)X h ^r->]^° 

p tr;u>-3-( h u ^;i/^-^>-)y-if^^> • k >mm*ntco 

IRCKB^cm- 1 : 3059,1346,1119,871,706 

NMR(CDC1 3 ) 5 {it : 1.6-1.8(2H,m),2.8-3.0(4H,m),3.1-3.3(2H,m), 
3.40(2H,t,J=6Hz),3.63(2H,t,J=7Hz),3.8-4.0(2H,m),4.4-4.6(lH,m), 
6.23(2H,s),7.18(lH,d,J=8Hz),7.2-7.5(17H,m),7.64(lH,s),7.79(lH,d,J=8Hz) 
mtfeM 10 6 

l-{3-[2-(l-^> , /?t7x >-5-< ;i/)X h^y)7"n \i )V]-3-(^ b =? t H P- 
2H-t! 7 >-2--f ;U^-^r^)Tif?^>OffiB 

(J J + CI-^-^N Vothp /T^rr^r ^ ^ ^ ^ 



S ^ s - 
5HJ&#iJ 10 4 £|lf[#KLT, 2-(l-^>V^^-^x>-5-^;l')-l-X^y-;i/i: 
1.(3-^7 p p 7°p h° ;i/)-3-(?- h7k H P-2H-k° 5 >-2--T )V3r*F- ->)Tif > 
fr<2>> l-{3-[2-(M> 1 /5 : t7i>-5-<^I h^~>)7°n tf;l/]-3-(T" h7tF 
P -2H- 1: ^ > -2--f ;P 3r * v)7 ^ 5=- > £ # tc „ 
IR(neat)cm- 1 : 2943,2853,1201,1115,1037,975,703 
NMR(CDC1 3 ) 6 t : 1.4-1.9(8H,m),2.49(2H,t, J=7Hz),2.8-3.0(2H,m), 
2.98(2H,t,J=7Hz),3.4-3.6(lH,m),3.46(2H,t,J=6Hz),3.5-3.7(4H,m),3.8- 
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3.9(lH,m),4.2-4.4(lH,m),4.5-4.6(lH,m),7.21(lH,dd,J=2,8Hz), 
7.28(lH,dd,J=l > 6Hz),7.41(lH ; d,J=6Hz),7.6-7.7(lH ) m),7.78(lH,d ; J=8Hz) 
HIM 10 7 

i-{3-[2-(i-^ > V^Or? x >-5--r ;i/)x h ^v-]^°n t°;i/}-3-Tif — ;i/=t° 

5 nu-bomm 

5-[2-(3-7*n^7"n# + ->)I^]-l-^> , /5 1 t7i> 0.75g ^i^^^X 
;I/7Jn^-> H 3.75mL C^^L, ^CD»*fcUtBfc7K*^" h U # A 0.63g 43 «fc 3- 

7if?^-;v=t:Ai/-b • ±tmm o.73 g A> 7ot:i? 4B#F^M#bfeo ^ 

10 SPLfc^, S^ffl'&'ftfc* 20mL 43 «fctf#«X5 i ;i' 15mL 

«t?R; h;i/X>:WS!X5 i ;i/ = l:l-l:5)T«f»[U^SItfi?fi!KO l-{3-[2-(l-^ > V 
J-^V^. >-5--f ;U)X h^>]7°n tf ;i/}-3-Tif^> ? x;l/=t!A V- h 0.78g £r 

15 

^ifflgftl 10 8 

l-{3-[2-(l^>yft7i>-MJHl h^->]7°o t!;w-3-(h u^;i/^-^~>) 



25 



20 3-(h U 5^;l/^-=¥ V)Tif^^> • ^^±t 2.69g *7tC 15mL ^MtM$i±> 

Jl/ 20mL £in*., 2mol/L7K^'fb^- h <J pH9 {CliSb, tl 

jgs^rxbfe„ ^7K 43 <fc r/^fp^m7K-e)ii^^fe#tt> **7KM^^*~> 

~> F lOmL fcjgffib, HCD»*lCiSi»7k*± b U #A 0.80g43£rj? 3-[2-(l-^ 
> , /ft7x>.5.^f^)I h^v'JT'n tr;v=* ^ h 2.00g 

50^1? 3 Bt^ffi^bfeo SiSS-S-^^TK 20mL 43 itflfixfjl- 20mL ^ 7JP 
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?^^9a«i, m&T\zmm^^^vrco igi^*7A^D? h >? 

77^-(iIS;h^X>:itl5 1 ^ = 3:l-l:3)TlIL, 1- 

{3-[2-(i-^ > >-5--r ;u)x h^->]y d b°;i/>-3-(h u ^i/^e-or 

if 2.89g £#7c 0 

5 ^MFil 10 9 

i-{3-[2-(i-^> V^*7 x >-5--f ;P)x h^r~»ya t? ;P]-3-T if X ;i/=T 

l-{3-[2-(l^> , /5 1 t7i>-N ;V)X h^->]^n lf;V}-3-Tif^^y —)V 
10 1.50g§r h7t FD77> 15mL tiffb, tK^T, MfcWtWt 0.73mL * £ 
tfE^ofha 5 • >?XfJH- x;H|#: 0.06mL Sin*.* ilST 1 P# 

bfc.RjKffl-&«fc»Bfcx9 t ;P*J;^i6iSiftBfc7K*± h.U <7 A7.R}M ; £;^)^?L> 
%}iJI L fee W«8Ji&7K*«fc^fi&5Bi^ift7KT«^«fe#«, MtRM^ 
^y^A^lb, MffiT bfc. SSft^iJ7A^n7 h^77 
15 4 -(mmtfc;? n D*^A:^ ^ / — ;l/ = 100:1-50:1) Till/, gfcHtfitfttfc© 
l-{3-[2-(l-^> , /ft7i >-5--T ;P)X b ^^>)7°D tf;i/]-3-Tif ^^x;i/ = T 
tf" h 1.63g 

IR(neat)cm- x : 2941,2859,1741,1375,1239,1109,756,703 

NMR(CDC1 3 ) d m : 1.5-1.7(2H,m),2.06(3H,s),2.49(2H,t, J=7Hz), 
20 2.9-3.1(4H,m),3.46(2H,t,J=6Hz),3.5-3.7(2H,m),3.66(2H,t,J=7Hz), 

4.9-5.1(lH,m),7.21(lH,dd,J=l,8Hz),7.28(lH,d,J=5Hz),7.42(lH,d,J=5Hz), 

7.6-7.7(lH,m),7.79(lH,d,J=8Hz) 

mmm no 

H3-[2-(i-^ > 1 7 x > -5-^ Ji/)i b + ^>)y P tr;i/]-3-Tif^> ? x;i/=T 

25 -fex— b ' '>3.^K4tt©«jfi 



MM 9 3iBI#fcll>'r» l-{3-[2-(H>V?t7 x >-5-< >>)7 




OAc 




•OAc 



10 
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IRlKBrJcm" 1 : 2862,1745,1253,1108,711 

NMR(DMSO-d 6 ) 6 fit : 1.6-1.8(2H,m),2.06(3H,s),2.92(2H,t, J=7Hz), 
3.05(2H,t,J=7Hz),3.43(2H,t,J=6Hz),3.62(2H,t,J=7Hz),3.8-4.0(2H,m), 
4.2-4.3(2H,m),5.0-5.2(lH,m),7.26(lH,dd,J=l,8Hz),7.40(lH,d,J=6Hz), 
7.7-7. 8(2H,m),7.91(lH,d,J=8Hz) 
111 

i-{3-[2-(i-^ > s /?-3ry >-5-< ;i/)x h ^ y]7°n tf ;w-3-Ti£ ^s? y — 



OH 

S CO.H S CO,H 

l-{3-[2-(l-^> , /?t7i>-5-^Jl')I h ^r^]7°n fc° ;i/}-3-T if * 5? - ;W= tf 

h • t W >M±& i.30 g £^ V 7urt / — ;p 2.6mL CiSl, 20<C^ 

5mol/L fcWtfcj- h U 2.1mL 6 H#P B l«#bfco KJfo 

15 ^^c^-bfc, tut v w >i? o.29 g &i)n%., iammm^^ m&Tizmm^ 

^Sbfeo t# S tl7c^^#) llflXfJl' 5.2mL *3 ^ZS-i V 7 U A J — )V 
1.3mL*iOX., Hr^7!30#P^ tK^TT! 1 H# in fll^ L, . #Tfflfli£»flfcb, 

SSfe^H© i-{3-[2-(i-^>v^^-^x>-5-<;i/)x h^^^n tf;i/}-3-Tif^ 

y;-Jl/ • V W >it 0.76g *#fcc 

20 . mnm 112 

l-{3-[2-(l-^ > V^^" y x >-5--T ;U)X b +^>]7°0 t°;i/}-3-xif / - 



|^CO a H 



CO s H 0 CO a H 

l-{3-[2-(l-^> 1 /ft7i>-5^ ;I/)X h^r->]^P tf ;W}-3- 7 if ^ V X Jl = ^< 
25 y V/X— h >^i& 2.00g S'f V A° y — ;l/ 10mL UML, 2mol/L 

TRSHfc^ h U -^AtRJM 7.82mL £iD*i, 1 B# P*l Jt # L< fc , S^?!^ 

t) (C7K^3 =t »mx5f ;v & ^ mm & &m l it . w« js * «k ^«afp ^ta 
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Siftl:7l/-f >i 0.43g £iJH*.* tilfJl/- <V7'n/W-JV (4:1, 
lOmL) ^<b*§llte£-fr, ^-fe^H© l-{3-[2-(l-^>V^^-^x>-5--f ;P)X 
v]^n t°;i/}-3-Tif^^y — ;W • V W 1.29g 
5 *irl#iJ 113 

l-{3-[2-(l-^ > V* 3^ y x >-5--f ;P)X h^y]7n \d )l}-3-7^£9- P J — 

W vU 

i-{3-[2-(i-^>y^^-^o: >-5-<;i/)x h^v-]7°n hf ;i/}-3-( h Uf^a-^so 

10 7Wy> 0.83g Si7Dn*J^ 4mL CiilU, 4.75mol/L $£*£tftft7k St - 

y i.66mL 6 mm^wi^rco Kmm^'Wi^K^ & 

n a £#n7t> 7Klg*^rxb7i. tKS x 5P ;i/ £ iin tl , 5moi/L 
7KSHfc^ h U ^AtKMT pHIO till, **&JS£#IRb;fco % it /g £ tR £s 

j;^i§?p^m7KTjii^:a#^^ *7K«m^^^ ~>>y a^^il, m&rizmm 
15 &i^*Lfeo m^miz-^ >m o.iig *sp^, fttif^ - -f y ^n/i y — 

;i/ (4:1, 5mL) £> ?i£ IMfc £ ii\ Ifi^I© l-{3-[2-(l-^> , /f t7i>-5- 

^;i/)x h ^->]y°n fc°;i/}-3-T -tf^y- y — ;P • TU-i >m.M o.33g £#fc 0 

1 

3-[2-(l-^>'/ft7i >-4-< ;l-)X h^y]-l-7°n7\" J — )\s(DMt£ 



20 



u 

2-(l-^ >V^t7 rc >-4-< ;^)-l-X^ y — ;i/ 2.2g * b;i/X> 2.2mL£>J:££ 

50%(W/V)7K^jb^- h U ^AtKJ^ 8.8mL izMML'^ 2-(3-7nn7°n* + y) 
^ h7t Fn-2H-tf ^> 4.41g ^5d:rjCSltm7K*-r h 7-n-Zf^)V7 A 

o.42 g *Jn^> 2iFIJnil^tfc. ^subfctt, ^jS^^%{C7K*5J;^ MP 
25 x>£3jp;U ^mmitttMisfco W^B*7K*3 j;tX^?p^m7K-eJi^^^m, 
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6.50g £#7c„ 

£<D*i-£-% 6.50g £^ ^ / — Jl/ 8.0mL tej£#b, tK 8.0mL *«ktK p-Wl'X 
>7>)Vft>Wl ' — 0.70g *iJP*., 1ST 12 Bf P^jl#b7to Rj^S-n-^I 

5 WMX5F;i/&£7JWnM7K*^ h U ^ i^KIMS:*^ WHIJlS^fxL 

JH>:Sf X?JP = 4:l-3:l)Ti«L, fft**© 3- [2-(l-^ >yft7i> -4--f 
JV)Xb^S/]-l-7°OA° 7 — ;i/ 1.42g £#7c„ 
10 IRCnea^cm" 1 : 3394,2943,2867,1413,1110,761 

NMR(CDC1 3 ) 6 m : 1.81(2H,qn,J=6Hz),2.1(lH,brs),3.26(2H,t,J=7Hz), 
3.63(2H,t,J=6Hz),3.69(2H,t,J=7Hz),3.76(2H,t,J=6Hz),7.0-7.4(2H,m), 
7.45(2H,s),7.77(lH,dd,J=2,7Hz) 
2 

15 ##$J 1 ilUfllC lTKTOft^«lS#fc. 

• 3-[2-(M>7ft7i>-2-^k)X h^^M-^n/V-^ 
NMR(CDC1 3 )5 # : 1.68(lH,brs),1.86(2H,qn,J=6Hz),3.17(2H,t,J=6Hz), 
3.67(2H,t,J=6Hz),3.76(4H,t,J=6Hz),7.07(lH,s),7.2-7.4(2H,m), 
7.67(lH,d,J=8Hz),7.77(lH,d,J=8Hz) 

20 • 3-[2-(i-^ > V^^ry x >-3--f ;i/)x b ^->]-i-7°n/\° y — ;i/ 

IE(neat)cm-' : 3395,2942,2867,1427,1113,762,732 
NMR(CDC1 3 ) 6 ffi : 1.83(2H,qn, J=6Hz),2.27(lH,t, J=6Hz), 
3.13(2H,t,J=7Hz),3.65(2H,t,J=6Hz), 3.74(2H,t, J=6Hz),3.78(2H,t, J=7Hz), 
7.18(lH,s),7.34(lH,dt,J=l,7Hz),7.39(lH,dt,J=l,7Hz), 
25 7.76(lH,dd,J=l,7Hz),7.86(lH,dd,J=l,7Hz) 

• 3-[2-(l-^> i ;ft7i>-5-'f ;P)x h^y]-i-^n/v-;v 
IRCnea^cm 1 : 3398,2939,2866,1438,1110,704 
NMR(CDC1 3 ) <5 m : 1.82(2H,qn, J=6Hz),2.29(lH,t, J=6Hz), 
3.00(2H,t,J=7Hz),3.64(2H,t,J=6Hz),3.71(2H,t,J=7Hz),3.73(2H,q,J=6Hz), 
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7.22(lH,dd,J=l,8Hz),7.28(lH,d,J=5Hz),7.42(lH,d,J=5Hz), 
7.66(lH,d,J=lHz),7.80(lH,d,J=8Hz) 

• 3-[2-(^> , /ft7i >-6--r ;i/)x h^^-i-yn/^ j —jv 

IRCnea^cm 1 : 3389,2942,2865,1397,1111,819,693 
5 NMR(CDC1 3 ) 8 fit : 1.82(2H,qn, J=6Hz),2.24(lH,t, J=6Hz), 

3.00(2H,t,J=7Hz),3.64(2H,t,J=6Hz),3.71(2H,t,J=7Hz),3.74(2H,q,J=6Hz), 
7.21(lH,d,J=8Hz),7.28(lH,d,J=5Hz),7.38(lH,d,J=5Hz),7.70(lH,s), 

7.75(lH,d,J=8Hz) 

• 3-[2-(l-^> , /ft7x>-7--fJl')I h *is]-l-7°un J —)]/ 

io ^mm 3 

4-[2-(3-i7 DDyn#^i/)X5 1 Jl']-l.^> , /?t7x>0SI 



3"[2-(i-^ > 7ft 7 1 h + *>]-i-^n /t ; i.40 g %mt* 

^V> 7.0mL ^fbf 3r~)l l.lOmL & «fc N,N-v7f i^J^T 

15 5 F 0.05mL Sim*.* 5 B^MM^ L/ fto ^^7?> IffTtil^Iitfc. 
Sg^§*7A^n7 hy?7-{ - (»Hi«;^*U- >:StXf ;U = 20:l)Tffi 

lb, ^fi^^co 4-[2-(3-# d □ 7'n # + -»if >7f * ^ x > 

1.43g £#7c 0 
IR(neat)cm- 1 : 2867,1413,1113,760 
20 NMR(CDCls) <5 fit : 1.99(2H,qn, J=6Hz),3.23(2H,t, J=7Hz),3.58(2H,t, J=6Hz), 
3.59(2H,t,J=6Hz),3.75(2H,t,J=7Hz),7.18(lH,dd,J=2,7Hz), 
7.29(lH,t,J=7Hz),7.1-7.3(2H,m),7.45(2H,s),7.76(lH,dd,J=2,8Hz) 

25 ' 2-[2-(3-^ n D 7n # + '>)lf >7f t 7 x > 

NMR(CDC1 3 ) (5 fit : 2.04(2H,qn,J=6Hz),3.16(2H,t, J=7Hz), 

3.62(2H,t,J=6Hz),3.66(2H,t,J=6Hz),3.75(2H,t,J=7Hz),7.06(lH,s), 

7.25(lH,dt,J=l,7Hz),7.30(lH,dt,J=l,7Hz),7.67(lH,dd,J=l,7Hz), 
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7.77(lH,dd,J=l,7Hz) 

• 3-[2-(3-^ p n ^D#+'>)if;v]-i-^> , /?t7i y 

IRCnea^cm 1 : 2865,1427,1115,762,732 

NMR(CDC1 8 ) 6 U : 2.02(2H,qn, J=6Hz),3.13(2H,t, J=7Hz), 
5 3.61(2H,t,J=6Hz),3.62(2H,t,J=6Hz),3.79(2H,t,J=7Hz),7.19(lH,s), 
7.34(lH,dt,J=l,7Hz),7.39(lH,dt,J=l,7Hz),7.77(lH,dd,J=l,7Hz), 
7.86(lH,dd,J=l,7Hz) 

• 5-[2-(3-^7 D n 7" n ->)If Jl/]-l-^ > ^/f t 7 I > 
IROaeatOcm 1 : 2864,1438,1113,755,701 

10 NMR(CDC1 3 ) 6 i& : 2.01(2H,qn,J=6Hz),3.00(2H,t,J=7Hz),3.59(2H,t,J=6Hz), 
3.61(2H,t,J=6Hz),3.70(2H,t,J=7Hz),7.22(lH,dd,J=l,8Hz), 
7.28(lH,d,J=5Hz),7.42(lH,d,J=5Hz),7.68(lH,d,J=lHz), 

7.79(lH,d,J=8Hz) 

• 6-[2-(3-i? DP^D/f^-^IfjH-l^^^ty i> 
15 IRCnea^cm 1 : 2864,1113,820,761,695,652 

NMR(CDC1 3 ) 6 fit : 2.00(2H,qn, J=6Hz),3.00(2H,t, J=7Hz), 
3.58(2H,t,J=6Hz),3.61(2H,t,J=6Hz),3.70(2H,t,J=7Hz), 
7.21(lH,d,J=8Hz),7.28(lH,d,J=5Hz),7.37(lH,d,J=5Hz),7.72(lH,s), 
7.73(lH,d,J=8Hz) 

20 • 7-[2-(3-i? n n y"u /^^r >^)x^;i/]-i-^ > V^-^r y ^ > 

IR(neat)cm- 1 : 2866,1460,1395,1115,795,701 

NMR(CDC1 3 ) 6 m : 2.00(2H,qn,J=6Hz),3.17(2H,t,J=7Hz),3.60(4H,t,J=6Hz), 
3.82(2H,t,J=7Hz),7.20(lH,d,J=8Hz),7.33(lH,t,J=8Hz),7.35(lH,d,J=5Hz), 
7.42(lH,d,J=5Hz),7.70(lH,d,J=8Hz) 
25 ###J 5 

mm 



OX" 
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3-[2-(l-^ > y ? t 7 x >-5-^ h ^ y]-l-7' n / V - Jl/ 2.03g £r±I<fc^ 

9-U> 16.8mL izmm L , tK^T, ^^>XJ^-J^OU F 

2.43mL> h U Xf^75 > 4.37mL£>J;tK 4-(> ? ^?Jl-7 5 J ) fcf »J v > 0.10g 

&inA> iwtas^ 30 ^r^, $e>^s-ST 12 B#rftiflt#bfco jxjsjg 

T?)fi&ifei#&, ^tR^t^* y7At^lb> MJ±T^iM£^5feLfco 21 

3-[2-(l-^> V^^-T 7 31 >-5--T ;b)X h + V]7°0 \L)b = * 9 >X)lft*— b 
1.40g £#fco 

10 IRCnea^cm 1 : 2937,2866,1352,1174,1114,943,705,529 

NME(CDC1 3 ) <5 {§. : 1.97(2H,qn, J=6Hz),2.81(3H,s),2.98(2H,t, J=7Hz), 
3.54(2H,t,J=6Hz),3.70(2H,t,J=6Hz),4.26(2H,t,J=7Hz), 
7.20(lH,dd,J=l,8Hz),7.28(lH,d,J=5Hz),7.42(lH,d,J=5Hz), 
7.65(lH,d,J=lHz),7.79(lH,d,J=8Hz) 

15 6 

2-[2-(6-^ b^^-l-^<> s /y ^ >-5--T )V)JLb^zy]Wm.^^ZS 2-[2-(5-^h^r 

->-i-^>yr7 ^ >-6--r h^v-]!^©®^ 

(1) 2,4-^7^ h 7 x^f^Ttf - b ©II 



20 2-(2,4->^7< b^->y ^. -;i/)-l-X^ ;l/ 15. Og S^^y ^l/> 150mLfc^ 

^©^^^«7Kffm 9.32mL, b U Xf T 3 > 13.8mL & J: 

4-(y^ ^;i/T s />tf u v> o.iog ssp^., raaaET?8o^w, setsi 

T 12mmMWlsf£o fc# Sin*., 6mol/L«TpH1.5fciIt 

25 s^n^^ATftiL, *jETK:*a*fir*ufc. mmm&%7j*#n*? b 

if^y-f— (»i*;^ + , y->:SSl5 : JV = 5:l) "TfffifjS L- > &-&ift#© -2,4- 
5? 7< b^>^77 x^^^ = T-k^— h 17. 2g £#fc<> 
IRCnea^cm" 1 : 2958,1736,1509,1243,1035,834 
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NMR(CDC1 3 ) 6 m : 2.03(3H,s),2.87(2H,t, J=7Hz),3.80(6H,s), 
4.22(2H ) t ) J=7Hz),6.41(lH ) d,J=9Hz),6.46(lH,s),7.05(lH,d,J=9Hz) 

IRCnea^cm 1 : 2952,1736,1502,1226,1048,802,710 
5 NMR(CDC1 3 )<3 fit : 2.01(3H,s),2.90(2H,t, J=7Hz),3.74(3H,s),3.76(3H,s), 
4.25(2H,t,J=7Hz),6.74(3H,s) 
(2) 5-T-fe^;V-2,4-^P< h + y7x^?Jh7tf" h^Mit 



2,4- i?^ h=^y7iW=7tf - h 17. Og ^tt^^l/^ 170mL 
10 3k<£T, :©gii:7tfJ^DiJF 5.93mL *3=k^m^T;i/5 - ^ A 

i2.ig&iq^.> iwm-t? i Bt mmw^tco K!fcm&m&fc7k\z&n\ mmm& 

15 5-7tf h + ->7i^^=7tf - h 13.9g£#fco 

NMR(CDC1 3 )<5 ft : 2.01(3H,s),2.57(3H,s),2.88(2H,t, J=7Hz),3.90(3H,s), 
3.93(3H,s),4.21(2H,t,J=7Hz),6.42(lH,s),7.68(lH,s) 
l^filfcLt 4-T-fe^;i/-2,5-> ? ^ F+y7i^f;h7tf- h 
( 3 ) 5-X-k5P;W4-t + h 3=- 5^ 7 re ^ ^)V=T -fe ■x* — h ©fiji 



5-7-fe5 t ;i'-2,4-S** h + y7i^fJh7tf - h 13. 9g * T -fe h - h U ;i/ 
70mLfc}«b, 2k?£T> JKOaFJSKliftflsT^S^^A 13.9g & £ ^ h 

U 7.82g 50*0 7? 3 R#IHift#bfc. £JfcJB-&* £ 

-feiftjR© 5-7tfiM-fcFn^y.2-^h^y7i^fJl'=7tf-F 13. 3g 




20 
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(4) i-[2-t Fn^«>-5-(2-k Fn^ri/jfJVH-^ h ^->^ ;n-i-x^ / 



±fiB© 5-T-fe^;U-4-t + h + i/7x|fJl/=7tr- h 13. 3g £ 

X# y — ;l/ 30mL«$Fb> £ ©iSifcfc: 5mol/L7Kmft^- h U <7 AzR?M21niL 

itMTL, mw? 17 fl#nuflt#bfco s/s^^^k^^mx^i^jp;^ 

Gmol/LllT pHl ^HSfiEbfc^, * 8SJS £#43<fctf fiSW 

re, v y°u \l ^x-x^ssn*.* wmflsaiRb, ^v^nt: 

v'X^KM-y- h^y7i-^]-l-I^y > 8.30g S#7Cc 

|W|$lfcLT l-[2-t FD^y-4-(2-k h'D^ylf ;V)-5^ h + ->7x-^]-l- 

X3? 7 ><£#fco 
NMR(CDC1 3 ) <5 : 1.6-1.8<lH,m),2.61(3H,s),2.90(2H,t,J=7Hz), 
3.8-4.1(2H,m),3.84(3H,s),6.84(lH,s),7.06(lH,s),11.98(lH,s) 

( 5 ) 2-^n ^E-i-[2- 1 K n =^>-5-(2- 1 Fd + vx^;i/)-4-y> h x X 



l-[2-b H n^y-5-(2-b K D^yi^^H-^ h =^r ~> 7 xx;i/]-l-X^ 7 > 
10. Og &&{k* ; ?-U> lOOmL Clffl, ilCDlM^** 2.94mL §ITl/> 

ETKii^S*t< Jt-&«<75 2-7n^l-[2-kFn^y-5-(2-hFn^y 
X.^-)V)-A-^ h^y7xX)l/]-M^ 7 > 16. 4g £#fco 

^IClT 2-7^n ^E-l-[2-t FD^y-4-(2-k H P ^X^;i/)-5-7 h * v' 7 

xx;i/]-i-x^ / >*#fc. 




o 
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IRCneaiOcm" 1 : 3376,2941,1644,1496,1243,1034,757,690 
NMR(CDC1 3 ) 6 m : 1.5-1.8(lH,m),2.91(2H,t,J=7Hz),3.8-4.1(2H,m), 
3.85(3H,s),4.40(2H,s),6.89(1H,s),7.07(1H,s),11.51(1H,s) 
( 6 ) 2-(6-^ b ^'M-^>l/7 =7 >-5--f ;i/)-l-X^ / — )V 

°-^oy^ oocr 

HO^^^OMe 

±IB© 2-^n^E-i-[2-b Fn^ri/-5-(2-b Fo^->xf jl/)-4-^ b=^>7:n- 
;i/]-i-x^ y y 16. 4 g ^ / — ^ 70mL f^$?b> z:©#iftfc:WK?- MJ ^ 

;i/ 150mL L> ZKPi&ajnczkSSfc MJ A 6.30g £#fiJ$s2Jnb, 

ifiU 1 P#|H«J#Ufc. #CV*T?, 6mol/L pHl CIS 

KfcSiaT i m mm.wvTz.0 z.<DKmm^m^mmT\zmmh, &&&& 

7Ai?DYh^77^ - (JgS|^;^\^riJ->:»mx^;i/ = 4:l) EfeSt 

2-(6-y >-5--r ;u)-i-x^ y — ;v i.48 g £#fco 

NMR(CDC1 3 ) (5 |t : 1.79(lH,brs),2.97(2H,t, J=7Hz),3.84(2H,t, J=7Hz), 
3.86(3H,s),6.66(lH,d,J=3Hz),7.03(lH,s),7.35(lH,s),7.51(lH,d,J=3Hz) 

mmiZVT 2-(5-* h^y-l-^> , /7 7>-6-^^)-l-X^ y — ;i/£#fco 
NMR(CDC1 3 ) 5 |ft : 2.04(lH,brs),2.98(2H,t, J=6Hz),3.86(2H,t, J=6Hz), 
3.86(3H,s),6.68(lH,d,J=2Hz),7.02(lH,s),7.31(lH,s),7.55(lH,d,J=2Hz) 

(7) 2-[2-(6-y S^'>-l-^> > /77>-5-'f;l')X h*^]WBfe©«J6 

2-(6-y K ^ ->-l-^ > 7 >-5--T / - 1.75g & 7 — 

;i/ 7.0mL * itfN.N'^^^WAT? F 1.75mL Ofi-&«i[fc»# L „ 2k?£ 
T, 1-2 C3 P7WK^'J S>> 2.2g43 £U tert-^ h^r~>* U # 
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a i.54 g fcin*., mmm-n 30 s s cist 2HfMjt#bfc„ s^fi-ar 

^C7K&J; ^Mxg^^ftnTU 6moi/Ltf t p hi Cilbfct, 

T^iL, MJ±TdM£i£Scbfc„ 90%X^ y -;i/7.kM 10.5mL 

5 CigL, TkSKf^ h U 0.91g 3 R#MMi§^bfc. 7£4P!£, ^ 

jS^^-'-fe^TK^cfc^S^MX^^SiBX., 6mol/LlST pHl K:MLfcl£> W 

ttlJB*#5ib;fc. ^aB^7jc*3j;rjctafn^i^7jcTjii^^^^, »7Ml£v^ 
v^A-cij&jgib, MffTl:it«^litfc. mmm\zv^ y y°D tf^x-^r^ 

10 fi^H© 2-[2-(6-^ h^v--l-^>V^ 7 >-5-< ;V)X h3r->]im 1.42g£#7Co 
IR(neat)cm 1 : 2939,1734,1426,1252,1200,1148,1094,1022,771 
NME(DMSO-d 6 ) 5 {it : 2.88(2H,t, J=7Hz),3.64(2H,t, J=7Hz),3.82(3H,s), 
4.01(2H,s),6.81(lH,d,J=2Hz),7.22(lH,s),7.44(lH,s),7.82(lH,d,J=2Hz) 
^iCbt 2-[2-(5-^ b*z/-l-^>V7 7 >-6--f ;i/)X h + 
15 IR(neat)cm 1 : 2942,1731,1466,1431,1249,1132,1013,955,832,760 

NME(DMSO-de) <5 fit : 2.90(2H,t, J=7Hz),3.66(2H,t, J=7Hz),3.82(3H,s), 
4.02(2H,s),6.86(lH,d,J=2Hz),7.15(lH,s),7.46(lH,s),7.88(lH,d,J=2Hz) 
7 

3-[2-(i-^> i /f*7i>-M^)i h * & ^ 3- >W(Dmm. 

(i) 2-(i-^< >yg^^-y re >-5--< ;^)-i-x^ / — ;i/ 4.6o g fC7j<SHb#u«>A 

29mg, Mrh7-n-7^;l'7> : &^^A 83mg & <fc ^7 ^ ij )IM tert-^^ 
;i/ 5.67mL £JJPtL, 45-50'CT 2 f$ PHI fll # b » S U & 'tl t * & 

£7_£ b;PX>£jjQ7l, 6mol/L«tpHltCiIb, ««£#IiXLfc„ 
25 ISWm te7K^m^^^v^AT^^L, «ETCillf*bfc. 

m^W** 7A^D?h^77^ -(^SI^; y \^i7->:I^mx^;l/ = 5:l)-^l* 

Mb, Mfett^o 3-[2-(i-^ >v^^y rc >-5--f ;i-)x h ^->]7°d >m 

tert-y^;i/ 7.70g £r#7io 
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IRCnea^cm" 1 : 2978,2867,1729,1368,1159,1112,702 
NMR(CDC1 3 ) 6 m : 1.43(9H,s),2.49(2H,t, J=6Hz),2.99(2H,t, J=7Hz), 
3.70(2H,t,J=6Hz),3.70(2H,t,J=7Hz),7.21(lH,dd,J=2,8Hz), 
7.27(lH,dd,J=l,5Hz),7.41(lH,d,J=5Hz),7.6-7.7(lH,m),7.78(lH,d,J=8Hz) 
(2) 3-[2-(l-^ > y f t 7 i >-5--f J1^)X h ->]^D H t >t tert-^^^ 
7.60g £ h ;i/X> 22.8mL p- b ;l/X >X >i? • —7K?Q^ 94mg 

^*|g*b7bc ^@*&r£ h;H>- D'X^rit^*!^ (1:4, 23mL) 5^6 
ffi&ikL, ^fi^H© 3-[2-(l-^>y^*^oi >-5--f ;i/)X h^yjyp fcf^" 
>m 5.30g £#7c„ 
IRCKB^cm 1 : 2860,1719,1273,1128,706 

NMR(CDC1 3 )(5 {g : 2.63(2H,t, J=6Hz),3.00(2H,t, J=7Hz),3.73(2H,t, J=7Hz), 
3.74(2H,t,J=6Hz),7.20(lH,dd,J=l,8Hz),7.28(lH,dd,J=l,5Hz), 
7.41(lH,d,J=5Hz),7.6-7.7(lH,m),7.79(lH,d,J=8Hz) 
8 

3-[2-(i-^>v^^-^i >-5-^;U)x b^->]^n ii^ymomm. 



(D 2-(i-^>"/9-^ry x >-5--f ;i^)-i-x^ y — ;i/ 2.oo g ^TRM'fb^u^A 

13mg, 1Mb 5" h ^-n-^^T > ^ X «i7 A 36mg *3 i T ^ U n X h U ^ 

x^;i/^ip^, 2moi/LMTpHi(;iiL, ^mm&m&m. MJ»£#rx 

5--f ;V)X h ^ ->] 7° P tf ^ / X h 'J ;i/ 2.46g * # fee 
IRCnea^cm 1 : 2870,2251,1114,757,704 

NMR(CDC1 3 )<5 fit : 2.58(2H,t, J=6Hz),3.02(2H,t, J=7Hz),3.66(2H,t, J=6Hz), 




OH 




CN 




COOH 
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3.75(2H ) t,J=7Hz),7.22(lH,d ) J=8Hz),7.29(lH,d,J=5Hz),7.42(lH,d,J=5Hz), 
7.68(lH,s),7.80(lH,d,J=8Hz) 
(2) 3-[2-(l-<> , /ft7i >-5--T ;V)X h^->]^n — h U ;p 200mg 

0.6mL fcJMt^ 7K0.4mLR^^^ 0.184mL %M X > 90-100^1? 1 

m; h;i/X>:ft|tX^;i/ = 3:l)-r*tSiU>M-fe^^© 3-[2-(l-^>V^^^x > 
-5--T ;i/)x v]^°o \d3r>W. 140mg £t#fc 0 
10 ##^1J 9 

3-[2-(l-^> V*f ^T? m >-5-f 7>)X h ^ ~>]-l-7 D 7\° / -JKD®3t 



(3-[2-(l-^> x >-5--< ;i/)X h^v]-l--7°n tf^->^ 2.00g £5=- h 5 

t Fn77>8mL hiJX5 1 ;l/7 5> 1.31mL£j]D^fco 

15 £ 0|§?&£-25 < C ^?££Pt£, 7nn fiXf Jl' 0.88mL Of h7th'D77> 

2mL^is^MTb, 5t:T i mmmw^tc Kfom^m\zwm^?-)v lsmL^s 

d^f&frlll^k lOmL til§7>ttfc. 5°C^^^]^, 7jC 

mitUoMi- V U 0.36g SiP*., ^-©T 1 B#P^jt#Ufc 0 ^Jfc^#HC7jc 
20mL & <£l£ftS?X5P;i/ lOmL £ira*-> fll £ b It . ^W, Jf & lmol/L 

20 TKm^f h U A7K^«, 7K43 J;t^|gfp^m7KT)ii^:a#^> a$7,k«^^ 

y-7Al!^IL^ iET«§@iI^ ]gc&«» 3-[2-(l-^ > 7 re 

>-5-< 7>)x h ^r->]-i-7n/\° y — i.89 g £#fco 
l o 



3-[2-(l-^> % /^ t7i>-H ;i/)X h^^-l-^n/U- 2.00g &U{k* 
J-Vy 40mL MiMb, Z.(Dmm\Z. Y U 7i^*^^ > 5.55g £JPX-> # 




25 
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t^T, *?frT\ m^t^.m 8.42g <D&4k*3 L l>> 10mLig?S?&?iSTL, 1ST 

2o#ra&#Lfc. 20mL sin*., mmm&ft'mvrco «js 

774- (iit;^ + t>:fil5 1 Jl' = 20:l-10:l) Till, *g-fe«<Z) 
5-[2-(3-7* □ t ^ n ^ + y)X?JV]-l-^ > 7ft 7 i > 1.93g 
IR(neat)cm- x : 2863,1437,1112,1051,701 

NMR(CDC1 3 )<5 : 2.0-2.2(2H,m),3.00(2H,t, J=7Hz),3.48(2H,t,J=6Hz), 
10 3.58(2H,t,J=6Hz),3.70(2H,t,J=7Hz),7.22(lH,dd,J=l,8Hz), 

7.28(lH,dd,J=l,5Hz),7.42(lH,d,J=5Hz),7.6-7.7(lH,m),7.79(lH,d,J=8Hz) 

i i 

3-Xiff ^x;P=tf A* I/ — h • itm±tOMjt 

OH OPiv , opiv 

1 I HC! HCl 

Ph Ph 

15 ( 1 ) 1-[(1R)-1-^ x n;l/X^;P]Til^^>-3-^- — )V 50. Og £ h;PX> 200mL 
feir; tert-7^ / — ;j, loOmL ©M^tfciib, iR<^T> tert- :/ h 3r v- # 

U 4i.2 g s^-Sd^iBb, rasi? 1.5 i$Mil# Life. 2k?£T> SJ^?g^r#)t 

hfA'O-fj^nU F41.7mL^«TL, lU^T 30 h &. SfS^-ertJ 

^tk 3oomL izm€, TFmm&m^W:, ^mm*ftwvtz 0 &mm&*#&zf 

3cbfc„ #5tlfc«t1i)§»SlX^ 200mLfcigfi¥L, 10tT, 1.15mol/L 
ftliSft**-**!?;^* 258mL SJn*.,. l^fiT 20 #P^flt#Lfc 0 #r 
mH£Ml-, i-[(iR)-i-^a:-;Px^;!/]-3-Tif^vx:;P=tVtl/ 

— h • m.mm. 70. 8 g 

25 IRCKBiOcm- 1 : 2963,2509,2436,1731,1284,1161,699 

NMR(DMSO-d 6 ) <5 fit : 1. 16(9H,s), 1.49(3H,d, J=7Hz), 3.6-4. 3(3H,m), 
4.4-4.7(2H,m),4.9-5.2(lH,m),7.3-7.5(3H,m),7.6-7.7(2H,m) 
(2) l-[(lR)-l-7 x=M?^]-8.7ff v?-;l'=bfA' 1/- h • ifi^ig 50.0g 



10 
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<Z)X^ J — JV 250mL I0%n? z/V A-ffi'&piM 5g SJlOX., zK3&£ 

W WS&aiBlb, tefi^H© 3-Tif^> ? x;i/=t!/N*^- h • 111 23. lg 
IR(KBr)cm-l : 2988,1718,1156,877,789 

NME(CDC1 3 ) 6 II : 1.23(9H,s),4.0-4.2(2H,m),4.3-4.5(2H,m),5.2-5.4(lH,m) 

mmm 1 2 

3-(h U ^;i/^-^'»Tif • ±&§?il©®3£ 

jtf — - ]rf — - p 

Ac Ac HC| 

( 1 ) l-(3-fc FO^ 5^-1-T-lf ^v^XJl^-l-X^ / > 10. 0g ^IM-lt* 5=- 1/ > 50mL 
fcjgflFU, 3k<^T> l,8-^7lf D [5.4.0]^ >^-7-X> 31. 2mL£>J;^ 

I h U fJP 29.1g*iin*.,MT? 1 B#P H m#UfeoMjS^-a-t)^JK7K lOOmL 

vO-l-X-tf^X^l-l-X^ y > 21. 7g 
IRCKB^cm 1 : 1646,1450,1124,750,711 

NMR(CDC1 3 )<5 fit : 1.74(3H,s),3.6-3.8(4H,m),4.4-4.5(lH,m),7.2-7.5(15H,m) 

20 (2) i-[3-( h u ^;i/^^->)-i-Tif^> ? x;i/]-i-x^ / > 22. og * y 

88mL fcJB»b, 5mol/L TKKft^ b 'J ^AzKJM 66mL MtL, 9 ^IffljSSiE 
Ufc.SlS«B'&**»«BETK:flHK«*b,* HOmL 43 «fc tfffKig 1 ^ 220mL 

25 X5=-;H54mL £ © ** Kl 2.95mol/L tt**^** - ffil?^* 

flg 25mL £i&T?fll#L;fc. itBl^W^^ IMI0 3-(FU5 : J1' 

^vOTif 5 i > ? > • &*4tt 13. 7g 
IBCEBOcm' 1 : 2900,2620,1447,751,700 



WO 03/035647 PCT/JP02/10827 

103 

NMR(DMSO-d 6 ) 6 fit : 3.4-3.6(4H,m),4.3-4.5(lH,m),7.2-7.5(15H,m) 
1 3 

3-(5r h^b H n-2H-tf ^>-2--T )V3r*^)7m-V> ' ItSOfil 

OH OTHP OTHP 

Ac Ac 

HCI 

5 ( 1 )l-(3-k F n^^-l-Tif^ v-;i/)-l-X37 / > i.oOg £i&ft P< 1/ > 10mL 
\Z.mMh, ZLOimWilZ, 3.4-^t FD-2H-h°7> 1. 19mL & £ p- b ^ X > X 
;i/^>M-— 7Kfn#l 0.08g £#P;L, 1ST'- ^il#Lfco M^-a'&'ti^^K 10mL 
£}JPX., mnpzMykmJ- b U ^A7K^^T pH8 KliWKb, ^Jg£#]fXb7Co 

io *7A^D7b^77>f — (j#§t$t;^ nn^j^^nn^W^^-iN 
25:l)Tilt> SSEfe?ftJbi© l-[3-(r- h 5 t F n -2H- tf 9 >-2-< ;i/*^->)-l- 
T*t£ fy-JH-M^ / > 1.79g 
IR(neat)cm 1 : 2945,2875,1654,1458,1138,1036,971 
NMR(CDC1 3 ) (5 {it : 1.5-1.9(6H,m),1.87(3H,s),3.4-3.6(lH,m), 
15 3.8-4.4(5H,m),4.5-4.7(2H,m) 

(2) 1 2 (2) t ^iCLT, l-[3-(rh7k FD-2H-t°7>-2-^Jl' 

^-^->)-l-Tif ^^x;i/]-i-x^ 7 £> 3-(-t- h5h F n-2H-tf ^ >-2--T ;u 

IR(KBr)cm- x : 2956,2627,1036,976,915 
20 NMR(DMSO-d 6 ) 6 ffi : 1.4-1. 8(6H,m), 3.3-3. 5(lH,m), 3.7-4. 2(5H,m), 

4.4-4.7(2H,m) 

l 4 

1.(3-/7 n n y n t?;i/)-3-(h U 9^:** >07i£ 5=-^ > ■ ya>7tlcll 

OTr / OTr 
H . HC| ~ ■ (COOH) 2 

25 (1) 3-(h U ^;i/^"^> / )Tif 5^> 5 > • m.WiM 0.50g 5^^f;^J^+->H 
5mL tzmnis* Z.(Dm^.\Z.m.m.tl U <^i» 0.49g^ £ 5 ft* U 0.35g:feJ;£K 
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i-^n^-3-^ nayn/^ o.22mL *jn^t, li&t 2HFII#tfc. fcmm 

ft»fa\Z, * 16mL ££tfW*X3 L ;l' lOmL Sill*., *T«Ji . 

EETfc******^ l-(3-^ DD^D tf;i/)-3-(h U ^^^^'»T-tf?^>^ 
5 #fco 

(2) i-(3-^nn^ntf;i/)-3-(h ijfJW^->)7ffy>^flif^ lOmL 
fcM^b, a. o.isg Sim*., ^^T?3t#bfco Ifail^M 

b, l-(3-^DD^Dtf;V)-3-(b U ^;l/^"^'>)Tif^^> • 0.39g 

10 IRCKB^cm 1 : 3033,1491,1449,1139,706 

NMR(DMSO-d 6 ) 5 fi : 1.7-1.9(2H,m),3.0-3.1(2H,m),3.5-3.7(6H,m), 
4.3-4.5(lH,m),7.2-7.4(15H,m) 

&mw 1 5 

1.(3-^7 n uy°u t£ ;i/)-3-(5=- h y t H n-2H-t°^ >-2-< v)T-tf^v> 

15 ©Sia 

othp . OTHP 

rP' CI-^v^lP 

H 

HCI 

mmM14 (1) <h|WUiK:LT, 3-(fh7tFo-2H-t°7>-2--fJVt*y) 
T-tf^^> • i-(3-^no7"nf^)-3-(fb7k Fn-2H-H7>- 

20 ffilnea^cm- 1 : 2943,2834,1203,1038,975,914,871 

NMR(CDC1 3 ) (5 m : 1. 4-1. 8(6H,m), 1.8-1. 9(2H,m),2.59(2H,t, J=7Hz), 

2.8-3.0(2H,m),3.4-3.5(lH,m),3.57(2H,t,J=7Hz),3.6-3.7(2H,m), 

3.8-3.9(lH,m),4.3-4.4(lH,m),4.5-4.6(lH,m) 

umm i 
25 inmmmwmm^^Hi 

PC12 V hiffil^^ilKN G FjS^M)]& 5%^#SJ^(56 C C, 

30 ^)^JL*(A-r 5%^#»Jft(56*C, 30 #)4^y2lfo. 

1(^711), 25/ig/mL ^>^T< ^X^a BEL a«)S^tt5 
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RPMI1640igffi(S7KMm*±ili)£ffl 5%C0 2 , 37*C -f > 3r a. ^- * - 4> T? 
tg«tLfcPC12iM£ lmMCDEDTA^^Wf S U >|SiI4ItW37t, 

30 ^M-RtabT*** h;i/«fc oiw«b, i.5%i&#iMbJ!f ifo.?*, i.6%*ft#ft 

>fb4^J3&iSlfa«, 25Mg/mL ^r>^Y<i/>Stft§ RPMI1640 i^^Tr 
5x 10 4 cells/mL f§ b , 0.01 % # U ^ - 5 1 > [150mM * £ ft & (pH8.4) 
fc»«¥] 35mm Migii^ y V a. (7 7^3 >ft®)^ 2ml ~f 

^3f^, "A^^^MiZ 40ng/mL £ & Z> & "5 \~ 2.5s-N G F (ID^II t 

«)[o.i%^i-«7J^s >^<J >ti«4ItlitH«*J;^i^IS 

10 ll M\ZtZ&&5\ZU i mk&W*mn\"%kMV, 5%C0 2 , 37tT^ibfc. 

i§*48^F B i^. 10% ^-a*;^ u 30 ^wHSft, u 
mmRzsmmyK^m^^ttmvtzo GLwmmwLitrF&mv immzwu, -en 
^noiit 5om^±<DMm&WLmi<, mm^nmmLiztt-r zmmfoonm 
&±\znmmm*wmvrcmmwt<Dm-& mm&mwmm srfftHbfec 
nm^Mwmmm^mn, NGFia^ttg^tti?^ ioo%£bfc£# 

(fiSHf b^rtJ^JP \z £ M2§®#»)-h (N GF(:J;§ x 100(%) 

nm^mwmm^m\t, mmm 2 (Dit&m •. 265%, iWJ6o^ 
-g-ti : 300%, mmm 1 2 ©ft-er^ : 299%, mmm 1 4 oit^m •. 207%, ^ 

JS^I 2 9 (Dlk&m : 212%, «#!J 5 1 : 216%, MMM 5 9 (Dik&m : 

241%, «#>J 6 9 ©fl^^l : 233%, ^Jf&0»] 71 (Dit^m : 183%, 7 4 

(Dit&m : 246%, S«#!] 8 0 (Dit^'-M : 190%, 8 1 CDik&m : 190% 

it 

tf a. — # X(J.Pharmaco.Exp.Ther.)> ^ 290#, B 348H, 1999 
S£%>&T$~3. — DU-^f X>X(Neuroscience), f&88#, jg 257 H, 1999 ^ 
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SD|7^ h(t 6-7 ilflft, faM. 170-280 g )£ ^ > Wt;i/tf^ — ;i/J&# b, 

&<ra©&#*m&;*:iiiSB v csffib, wm&mm<v$3^m.m£ o^-nib, 
i^ictDi?j icm mmm&wwr^tc mm tfei^goMSiSiisss 8mm(^i 

1.3mm, .^g 1.8mm) <D if $✓ U 3 > 5F" 3- - 7 * ^ J- lmm(D|5f^^T^ 
5 3.5mm#AU, H^b, 3. - ^ t * M, 

Mb, ^Pi§|S£lll§i-Lfc 0 7 HtJ; D^I?7K-T?^^?bfe^^^^tlS: lmg/kg 

©^ST>iSn$:#b, 13 0 FbI 1 B 1 lallwiti^S-^bfeo 

WfiMllf 21 Bit, ^>h/tJl/tf^-^ft#TTl|g*f ttl^l!±lt> ^cSI 

Mfcf£^b, m ^LMB.&^Z- (voltage: 2V, delay:lmsec, duration: 100 M sec)$ll 

(&^m<Dm?kmm)+(ttmwt<Dm±mm)>< ioo<%) 

^•08^, *k##M£^«> *^M4 : 167%, ^M#J 1 0©^-& 

m : 186%, 1 2 (Dit^m : 142%, ^JSFll 1 4 Oik^m : 150%, 

$13 1 (Dit&m : 155%, ^M#>J 3 3 (Dit^^O : 161% T & -d 7c 0 
20 fcfclftfll 3 

[A 3 CJ;oTi^§n§ttiil^Si0Jtl)fffl] 

A /3 J;-g.^*#^^^^E^^T^W0iJ«I^«, >• U l7--^(Brain 

Res.), fg 639 H, |g 240H, 1994 ¥ I2« © « * 1iW % Xfj & o ft » 

Wistarl^y bOteff©i(M 17-19 B )£ D 1« ffi b fc^&M £ ^ ^H*, 

1 <^x;l^7cD 1X10 5 ffl^Mb, B27 SSJdGK^n BRL&®)&£<^ 
3.6mg/mL # )\> H - X £ M JS b 7c ? )V ^ y Zl -f - ^;HS i&T & V> T , 
5%C0 2 , 37t:©^frT-e^#«rfTo feo 

12-13 B S HHi^ 25mmol/L £ & £ «k 5 Hiftft:* U V Aig?£*SsSn^ 
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&^y°^- 20Mmoi/L hfz%> £ v izm^vfco £ &\z 24mmi£iz., 

B27 mM'^l^^n 3.6mg/mL ^^3-^$iSb&^Ky 3*315^-^ 
ig i-i Kl U Ifc i t & m £ Wi i P b * *fc *C m m S & b fc o 

n fc M T T assay [ ^ - ± )V ■ * ^ • -f A 7 D V ts )V ■ * V y X 
(J.Immuno.Methods), ^65t,^55l, 1983 ^] £fT^, A3CioTl 
fH^tlfcMTT assay «©«£l> fc^TStttt-fc (%) £iH*b 

10 7C» 

jjP0j^=[(A 3 + ^!l$sftlS£© MTT assay ffi)-(A /3 SsillP© MTT assay 
M)]^[fcgs}jpg|© MTT assay fit- A j3$sJPSI© MTT assay tt] X 100(%) 

^©^JH, ltfM©**t*^T, «I(W*tt, SHJS0!|4 ©fls-a-tt : 63%, * 
JfifltJ 6 (Dit&m : 48%, ^Jfiflfl 1 0 (Dit^^H : 42%, ^J60IJ 1 4 <Dfc&m : 48%, 
15 ^J£0»J 3 1 <D4t&m : 50%, ^ififll 3 3 (Dfcte® : 54%, 6 1 Oft'&W : 

52%, HJSFd 6 9 (Dfc&m : 70%, 7 4 : 50%, 8 0 © 

-ffc^l* : 75%T& o 7to 
B^^^J4 

20 100 mmol/L © U > # 1 J ^ Alff I(pH7.4)50M L <h 3mg 

protein/mL H t MF5 ^ D x httS)25^L 

Jgfc 10ML© 66mmol/L^;i/3— X 6 U h U ^A,10mL© lOunits/mL 

6 U >W.U7Kmmm ,10 Hi, © 26mmol/LZ3^>7 5 F7f-> 
vX # l/^-^ H U >B£8Ht:ISb 10M L © 66mmol/L Mif? tf * z/ty A *5 «k 

25 135ML© lOOmmol/L U U ^7 AlfI(pH7.4) * SfP b 7c« S ^tlP b 

5^^"7°l/-T> d lrxL^-^a>bfeo 6 Mmol/L £ b I* Sfe -ft & 50 ML 
flnbT,KjS<£|g$&3i2-* 37T;, 60 #|RH > + a^- v 3 > bfe(H^* 300M 
L)o T-fe h — h U 600ML^jRbTRj^*#lb^it, 12000x g 1? 15#W> 
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mwm (%) =t(6o ^R«tfe©t**ft-&*K:«fc* v—zmvo+ct^* 

5 »fc^f©tt»ft:-&*te«fc* tf — ^]33t)]xioo 

-e©^, 60 ^Jl^tJ 4 <D ® : 80%, SJlMJ 1 0 <Dit£i 

m : 70%, 1 2 : 83%, llli 1 4 (Dik&WQ : 75%, *Jfe09 6 1 ©fl^ 

ft : 74%, mMM 6 9 COit&m : 74%, ^M^J 7 l <Dfc&® : 80%, ^Jfcfll 7 
4 <Dik&%) : 71%-? & o feo 

10 Sil_k©fiJffl pjfgtt 
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1 . — 





3H5R*fc«^>-tf>S* ; m*<fctKn tt, 1 ~ 6 © Sic £ ; P tt> 1~3 
T'^$tll)7-I^JH-fJVii#:$fc«^0t. 

2. fflfjfcas l JttsfcK:**** 




T*Sn5WKT (A), (BK (C) ©Vif n^T?»*il3ftfll 1 ©7 






(A) 



(B) 



(C) 



3. R 1 #S , tK*M^ ; R 2 ^7K^M^, ADy>If*<fc^7^3^'>S"e* 

4. m««2, n ifi 2 ~ 3 43 cfctfp #t i ~ 2 © g Sfc T £ & If 2fc 3i 1 ~ 3 <D7)V*¥ 
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5 . — 




^^CH^O-(CH 2 fe-COOH 



T;i/^;i/^^-, y;i/^r-;i/, t;v^- — ^ 




Um^tifc.7 5 y **fe««a$nTV^Tfcj;V^ t Fd^~>;H§ ; p tt> 

urn $ ti & £ s $ 



R' 
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t?^ $ n s t ;v * ;i/ x - x ;vn§ * i« om. <d m M & » 
6 . 



7U- jw**^ T;i/^;i/^^-> T)Vr~)V, t)v>t~)v 





7 . 



-ass* 
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R 



^^CH^0-(CH 2 -)^-X 



t;v^;1/^^, yy-;i^3% t;i/^-~;k y;i/^~;i/ 




r^if , R 1 , R 2 , R 3a > AS, m> n&£t£pte, -hIB <h |^ <D igc 1* & ^ t* . J 

8 . — jks: 
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R 



©O 



R 2 

l^CH^OH 



liSntl/^Tfe J; ^7)l*)l>, 7U-JK 7 )V T )V )V ^ 7)Vn^--y, 
7U-;^^->, X^*;^:^ x;i^^;K X;i/^r~;i/ 



?s$n§7ii/+^x-f;ni#:tfctt^0f ©sis. 
9 . —m^ 
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7U-JW + ->, T^^r^^^", 7)\>>r~)Vs 7)1^-)^ 

^r^r s y, 7$;, T;i/^;i/x;i/*n;i/, 7 ^) — )V7,)V^~)V, ^jwt^-r 

^^*fe«^>if >3t£ ; &Zfn 1 ~ 6 (D WiWt £ ; P «> 1 ~ 3 

*r s * *3 <k 73V * fc u * ffi w & o m m m . 
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